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THE   PINE   SNAKE   OF   NEW  JERSEY. 

BT  BET.  SAUUBL  LOCKWOOD,  PH.D. 

In  the  "  pines"  of  Bouthem  New  Jersey,  which  probably  is  the 
northern  limit  of  the  species,  is  a  notft>}Ie  serpent,  reputed  to 
attain  the  great  length  of  nearly  twelve  feet,  and  whose  body  is 
then,  in  common  parlance,  "  as  thick  as  your  arm,"  or  iu  more 
moderate  speech,  from  three  and  a  balf  to  four  inches  in  diameter. 
Not  that  the  writer  has  seen  any  of  such  dimensions,  but  he  gives 
what  may  be  called  the  mean  of  popular  observations.  This  rep- 
tile has  a  shiny  coat  of  a  soft  creamy  white,  upon  which  is  laid, 
much  in  the  Dolly  Varden  mode,  showy  mottlings  or  blotches, 
which,  beginning  at  the  neck,  are  of  an  intensely  dark  brown  or 
chocolate  color,  but  which  toward  the  tail  lighten  np  into  a  pale 
bright  chestnut.  Such  is  the  pine  snake ;  and  its  habitat  and 
traits  are  well  expressed  in  the  beautifully  significant  name  which 
science  has  given  it  —  Pituophis  metanoleticus,  which  literally 
means,  "the' black  and  white  scipent  of  the  pines."  If  one  con- 
aider  the  formidable  size  it  is  said  to  reach,  together  with  its 
notably  harmless  nature,  and  the  splendid  adominga  of  its  scaly 
armature,  distinguished  mention  must  be  made  of  this  reptile,  as 
the  most  remarkable  serpent  of  the  Eastern  States. 

The  first  time  I  saw  the  pine  snake  alive  was  eighteen  years 
ago.  I  was  on  Uie  steamboat  going  from  Keyport  to  New  York. 
It  was  the  berry  season,  and  persona  fVom  the  pines  were  on 
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bosrd  taking  their  eggs  and  "  huckleberries"  to  the  city  market. 
The  Pines,  so  called,  had  not  up  to  that  time  been  visited  by  me. 
"Forrard"  of  the  boat,  being  the  place  where  the  hucksl-ers, 
farmers  and  fishermen  most  did  congregate,  was  a  sadden  and 
unusual  t^ommotion.  One  solitary  woman  held  her  own  in  this 
crowd  of  men.  She  was  from  the  Pines,  and  in  her  way  was  an 
intensely  thorough-going  business  body.  She  had  a  wagon-load 
of  e^s  and  berries,  which  latter  she  had  bought  of  the  pickers, 
and  on  them  she 'expected  to  "  realize  "  handsomely.  The  assist- 
ant captain,  an  elderly  and  corpulent  man,  was  collecting  the  fare. 
Approaching  the  female  huckster,  whom  he  knew  well,  be  accosted 
her  with  "  Come,  Peggy,  your  fare,"  "  Yes,  Cap'en,  bat  jlst  hold 
my  comforter  till  I  git  my  pus  out."  And  in  a  trice  a  pair  of  pine 
snakes,  concealed  beneath  the  woman's  shawl,  were  slung  around 
the  captain's  neck.  The  old  man's  example  was  electric !  Such 
accelerated  evolutions !  It  seemed  neck  or  nothing  with  every* 
body  but  the  huckster  woman,  who  sat  shaking  with  laughter. 
She  had  retained  hold  of  the  reptiles  by  the  tails,  so  that  they 
were  left  in  her  hands.  She  was  taking  them  to  Baroum,  who 
probably  would  give  ber  a  few  shillings,  and  a  few  tickets  to  his 
show.  Prof.  Baird  had  just  before  requested  me  to  get  a  pair  of 
these  reptiles  for  the  Smithsonian.  My  mind  was  made  up  that 
these  should  go  to  the  Professor.  At  this  juncture  a  fisherman 
whispered  into  the  woman's  ear,  "  Keep  your  eyes  skinned,  Aunty, 
a  science  man  'a  around."  The  woman  became  at  once  very  exact- 
ing. 1  bought  the  pair  at  an  unreasonable  price ;  but  an  acci- 
dent prevented  their  ever  seeing  Washington.  They  were  of 
both  sexes,  I  think,  and  were  about  three  and  a  half  feet  long. 
Their  harmlessness  surprised  me.  Even  my  little  children  played 
with  them.  Indeed  the  late  Prof.  Torrey,  a  good  many  years  ago, 
bad  a  pair  that  were  allowed  the  freedom  of  his  study  floor.  The 
female  of  my  pair  laid  seven  eggs,  each  about  five-eighths  of  an 
inch  long.    From  their  size  they  must  have  been  premature. 

Three  summers  ago  a  firiend  captured  a  fine  female  specimen 
and  sent  me.  It  was  in  good  condition,  nearly  six  feet  in  length, 
and  as  thick  as  my  wrist.  To  my  surprise  the  beast  was  incorri- 
gibly  irritable,  and  kept  up  a  vicious  blowing,  and  darting  at  mc, 
each  time  bitting  iier  nose  against  the  glass  cover  of  her  box,  so 
that,  much  to  my  grief,  she  knocked  off  the  hard  scale  on  the  tip 
of  her  snout.     The  cause  of  thifi  unexpected  conduct  was  not  far 
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to  seek.  The  poor  thing  had  tlie  cares  of  maternity  coming  upon 
her.  On  the  16th  of  July  she  laid  tfrelve  wbtte  eggs;  and  a 
beautiful  sight  did  they  present.  There  were  two  clusters,  the 
eggs  adhering  to  one  another.  Two  of  the  eggs  were  nnder  the 
average  size.  These  seemed  to  have  been  laid  first.  There  was 
one  still  smaller  which  seemed  to  have  been  laid  the  last.  In  one 
of  these  clusters  were  seven  eggs  and  in  the  other  Ave.  I  was 
astonished  at  tbeir  size.  A  single  egg  measured  twenty-two  lines 
in  length,  and  sixteen  in  width.  They  were  in  fact  as  large  as 
the  eggs  of  an  ordinary  bantam  fowl.  One  of  tbcra  weighed  543 
grs.^  and  the  whole  weighed  about  fifteen  ounces  avoirdupois. 
They  were  of  nearly  tlie  same  form  and  size  at  each  end,  except 
that  at  the  upper  end,  or  the  end  last  evicted,  was  a  little  cusp,  or 
teat-like  prominence,  precisely  such  as  characterizes  the  fossil  cop- 
rolites,  and  due  to  the  same  cause,  the  nipping  off,  or  closing  up 
of  the  cloaca,  as  the  egg  in  its  soft  condition  passed  out'.  The 
eggs  at  this  precise  moment  must  be  quite  soft,  as  they  were 
agglutinated  together  side  by  side.  An  attempt  to  separate  a 
pair  succeeded  in  pulling  off  a  portion  of  the  shell  which  adhered 
to  the  other  egg.  In  this  regard  the  resemblance  to  insect  eggs 
was  striking.  The  shell  had  a  fine  and  pretty  marking,  as  of 
reticulation. 

An  attempt  was  made  to  hatch  the  eggs,  but  without  success. 
They  were  put  In  a  box  of  sand,  which  was  moistened,  and  every 
effort  made  to  preserve  the  proper  temperature  by  keeping  it 
warm  ;  but  the  eggs  perished.  It  is  curious  that  in  M  my  inquiry 
of  the  old  settlers  in  the  Pines,  I  have  learned  nothing  aiiout  the 
eggs  of  the  pine  snake, —  no  one,  so  far  as  I  could  ascertain,  had 
ever  seen  them. 

It  is  interesting  to  observe  the  pine  snake  drink.  It  lays  its 
head  usually  fiat  upon  the  water,  letting  the  lower  jaw  just  sink  a 
little  below  the  surface,  when  with  a  very  uniform  movement,  the 
water  ia  drawn  up  into  the  mouth  and  passed  into  its  throat.  It 
is  the  same  as  the  drinking  of  a  horse ;  that  is,  it  is  a  true  drink- 
ing. With  a  snake,  lapping  is  an  impossibility;  the  form  and 
position  of  the  tongue  are  unsuited  for  such  an  act.  The  tongue 
of  a  serpent  is  like  a  flattened  cord,  divided  at  the  forward  end 
into  two  pointed  threads  as  soft  and  flexible  as  silken  fibres.  This 
delicate  organ  is  projected  from  a  round  orifice  in  the  middle,  and 
somewhat  forward  of  the  trough  or  hollow  of  the  lower  jaw.     And 
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a  very  beautiful  flioctioual  arrangerneDt  all  this  is ;  for  as  might 
be  conjectured,  when  swallowing  its  proy  entire,  the  tongue  must 
be  put  out'of  the  way.  lu  this  emergency  it  actually  disappears 
from  the  mouth  altogether,  being  withdrawn  at  the  orifice  men- 
tioned. Drinking,  with  the  pine  snake,  is  a  slow  aSair.  I  have 
several  times  watched  it  by  the  clock.  Once  it  drank  exactly  five 
minutes  without  taking  breath.  It  then  paused,  looked  about  for 
three  minatesr  and  went  at  drinking  again,  occupying  precisely 
five  minutes  as  before,  thus  making  ten  minutes.  The  amount  of 
water  drank  was  a  little  over  a  gill.  Previous  to  this  drinking 
she  had  been  without  water  four  weeks. 

The  reptiles  have  seemed  to  me  specially  to  be  capricious  and 
fastidious  about  feeding  in  confinement.  The  pair  of  small  pine 
snakes  mentioned  at  the  outset  ate  young  chickens  just  from  the 
nest,  but  would  not  touch  mice.  My  large  one  for  a  whole  month 
alter  laying  her  eggs  had  not  eaten  anything.  A  young  chimney 
swallow  was  given  her,  but,  though  the  little  thing  fluttered  and 
cried,  she  took  no  notice  of  it.  A  young  chick  three  days  old  was 
offered,  uor  would  she  notice  it.  Both  birds  were  removed  unhurt, 
in  fact,  untouched.  A  rat  with  a  limb  broken  by  the  trap  was 
next  put  in  her  box.  Her  attention  was  at  once  aroused.  After 
looking  intently  at  it  for  a  minute,  she  made  a  sudden  dart,  strik- 
ing Lhe  rat  on  its  side  with  her  nose.  With  a  squeak,  the  poor 
thing  turned  its  face  towanis  its  grim  assailant.  The  latter  with 
head  erect,  but  motionless,  and  tongue  quivering,  kept  its  eyes 
steadily  on  its  victim.  There  was  a  sudden  spring,  and  the  rat's 
nose  was  in  the  grip  of  the  monster's  mouth.  Quickly,  but  delib- 
erately, the  snake  held  its  victim  against  the  side  of  the  box ;  then 
setting  the  sharp  edge  of  each'  of  the  long  scuta  or  abdominal 
scales  on  the  floor,  as  a  fulcrum,  brought  a  part  of  its  botly,  like 
the  convex  side  of  a  strong  bow,  against  its  prey,  forcing  it  to  the 
side  of  the  box  with  a  compreasiou  that  mode  the  bones  of  the  rat 
give  a  crackling  sound.  The  suffering  of  the  victim  was  but  for 
a  moment,  aa  I  have  no  doubt  that  the  spine  was  broken  instantly. 
Although  the  prey  was  quite  dead,  there  was  still  that  singular 
deliberation,  and  several  minutes  elapsed  befm-e  that  compression 
was  relaxed.  Quietly  now  the  snake  began  the  act  of  swallowing 
its  prey.  It  commenced  with  the  head.  Tlie  action  of  the  crea- 
ture is  very  interesting.  It  is  not  by  a  uniform  movement  of  the 
entire  prey  that  the  swallowing  is  performed.    The  snake  opens 
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its  mouth  widely  on  one  Bide,  and  then  gives  a  alight  bitch  wi(h  its 
out«r  teeth,  or  the  teeth  on  the  opened  side  of  the  month.  This 
done  the  moutb  is  kept  closed  on  that  side  of  its  prey,  and  the 
other  side  of  the  mouth  is  now  opened,  and  tlie  same  hitching  gone 
through ;  and  80  the  action  is  alteroated,  the  hitehing  being  about 
two  minutes  on  each  side  by  turn.  It  is  pretty  much  as  if  the  fin- 
ger of  a  tight  thread  glove  should  be  drawn  on  by  using  the  nails 
of  a  thumb  and  finger  successively  on  tlie  sides.  Tliis  is  a  beau- 
tiful mechanical  movement,  by  which  the  force  applied  is  admi- 
rably economized,  a  prime  consideration  when  food  in  a  mass  much 
larger  than  the  head  and  neck  of  the  snake  is  to  be  passed  entire 
through  the  gullet.  The  swallowing  is  so  extremely  slow  that  the 
movement  is  practically  imperceptible.  With  watch  in  hand  I 
found  when  the  hind  legs  of  the  rat  disappeared  twenty  minutes 
had  elapsed  since  the  swallowing  began.  The  tail  of  the  prey  is 
the  lost  to  disappear.  But  in  the  final  movement  the  mouth  of  the 
snake  takes  no  part.  The  body  having  passed  the  gullet  there  is 
a  vigorous  muscular  aclion  along  the  long  thorax.  To  our  aston- 
ishment we  now  heard  again  that  singular  crepitating  sound  which 
resembled  the  breaking  of  the  bones ;  could  it  be  the  breaking  of 
the  ribs?  In  slowness  of  eating  and  drinking  onr  ophidian  fulfils 
strictly  the  precept  of  the  most  exacting  bygienist.  But  what 
about  the  breathing  for  those  twenty  minutes  during  which  the 
entire  throat  was  closed  as  tightly  aa  the  wadding  stops  up  a  gun  ? 
Surely  for  the  time  being  respiration  was  absolutely  checked.  As 
if  to  make  up  for  this  estoppel  of  its  breath,  the  creature  is  now 
gaping  BO  widely  that  a  fine  opportunity  is  afforded  to  inspect  the 
ioterior  of.  its  mouth. 

A  fact  observed  here,  as  also  when  I  fed  the  smaller  ones  with 
birds,  was  that  the  snake  did  not  beslime  or  lubricate  its  \-ictim 
before  swallowing.  I  had  expected  to  see  this,  for  I  once  caught 
a  large  black  snake,  Bascanion  constrictor,  robbing  a  nest  of  young 
birds.  The  nest  was  in  a  hummock  of  grass  in  a  swamp.  It  bad 
two  birds  on  the  ground,  one  of  which  was  literally  enveloped  in 
white  slime,  like  a  fly  in  a  cobweb,  and  the  other  was  in  process 
of  lubrication.  Unfortunately  the  snake  saw  me,  and  the  process 
was  stopped,  as  the  animal  now  tried  to  escape. 

By  the  old  settlers  in  the  Pines,  this  reptile  is  often  called  the 
bull  snake,  because  of  the  remarkable  sound  it  makes  when  blow- 
ing.    A  case  was  lold  me  of  a  lai^e  pine  snake  being  captured  by 
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a  farmer's  boy,  who  tied  a  string  aruun<l  its  tail,  and  having 
taken  it  home,  tieO  the  string  to  a  small  bush  near  the  kitchen 
door.  Not  intending  anything,  the  Ix>y  said  nothing  about  it. 
As  the  family  were  at  supper,  the  snake  commenced  blowing. 
This  was  heard  by  llie  good  mother,  who  cried  out,  "  There,  that 
bull's  got  into  tbe  corn  field  again  ! "  The  boy  broke  into  laugh- 
ter, and  then  told  what  he  Iiad  done.  And  well  do  I  remember 
my  boyish  terror  at  hearing  a  similar  sound.  It  was  the  restrained 
liellowing  of  a  bull,  which  came  upon  me  suddenly  in  a  field. 
There  is  nothing  sibilant  in  this  blowing  of  the  pine  snake,  not 
the  slightest  hiss  about  it.  The  animal  slowly  fills  its  long  thorax 
with  air,  and  then  enpels  it  with  a  bellowing  which  is  really  for- 
midable. 

Observations  made  on  an  animal  in  confinement  should  be 
weighed  accordingly.  A  fact  given  me  by  an  old  resident  in  the 
"Pines"  would  indicate  that  the  pine  snnke  is  a  great  feeder.  He 
said  he  saw  one  killed,  out  of  which  were  taken  tn-o  young  rabbits 
and  twelve  quail  eggs  (the  eggs  may  have  been  her  own).  This 
snake  likes  to  get  under  bams,  without  doubt  in  quest  of  rats  and 
mice.  But  for  tbe  aliove  statement,  I  might  have  infen'ed  £tom 
ray  specimen  that  the  species  is  a  moderate  feeder,  as  it  olten 
rel\iscd  food  offered  it.  About  a  week  after  the  swallowing  of  the 
two  rats  I  put  a  live  one  into  the  snake's  box.  She  was  not 
hungry,  and  was  evidently  annoyed  by  the  rat's  presence.  So  she 
made  a  dart,  striking  it  on  its  side.  The  rat,  plucky  in  its  terror, 
turned  upon  aud  bit  its  assailant.  This  was  a  new  experience  to 
tbe  reptile,  and  momentarily  dazed  with  Incomprehension  of  the 
situation,  it  recoiled  upon  itself.  It  was,  however,  beside  itself 
but  for  a  moment,  for  it  instantly  became  alive  with  subtle  action. 
The  tongue  quivered  with  excitement,  and  that  living  cable,  which 
made  up  those  fearful  coils,  began  a  rapid  thickening.  The 
creature  seemed  to  be  inhaling  air  down  its  whole  length.  Now 
began  that  fearful  blowing.  It  nas  truly  a  bellowing  of  snakish 
rage,  and  was  followed  up  by  a  savage  dart  at  the  innocent  in- 
truder, which  gallantly  returned  the  compliment  with  another  nip 
of  its  shnr])  teeth,  sending  tbe  snake  back  iu  haste  to  the  farther 
corner  of  the  box.  I  noticed  that  tbe  rat  was  in  nowise  stupe- 
fied, or  alfected  in  any  way  corresponding  to  the  ao-caltcil  fasci- 
nation of  serpents.  Keeping  its  head  raised,  eyes  fixed  and 
tongue   quivering,  the  snake  filled  with  air  again ;   then  again 
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came  that  appalling  eoand,  and  another  dart,  with  the  same  re- 
spoDse  ftom  the  rat.  I  cannot  depict  the  eeeming  tussle  of  each 
round.  It  nas  not  ao  much  on  either  part  an  effort  to  close  in.  as 
it  waa  to  deliver  its  own  shot,  and  then  get  out  of  the  way,  bo  tliut 
on  the  part  of  the  snake  each  chaise  received  caused  a  squirming 
that  looked  like  a  wild  besting  of  the  air.  She  weut  at  the  poor 
rotlent  again  and  again.  Matters  were  waxing  desperate.  The 
rounds  were  quicker  and  more  severe.  There  was  less  blowing  and 
harder  fighting.  I  was  now  desirous  to  separate  them,  but  knew 
not  how  to  bring  it  about.  The  truth  told,  I  was  getting  to  be 
somewhat  nervous  about  the  personal  appearance  of  my  beautifnl 
serpent,  which  seemed  in  great  jieril  of  bodily  damage.  At  last 
both  combatants  seemed  sick  of  tlieir  bargain.  So  there  was  a 
temporary  truce,  which  intermission  of  hostilities,  as  it  often  is 
with  wiser  bodies,  was  made  the  opportunity  of  a  mutual  effort  to 
escape,  the  rat  inspecting  every  part  of  the  box,  and  gnawing  at 
every  crevice ;  the  snake  butting  her  nose  in  vain  attempts  to 
break  through  the  glass.  The  truce  lasted  ten  minutes.  The  rat 
was  sitting  quietly  in  a  corner  cleaning  its  face  with  its  paws, 
The  snake  liad  ceased  its  vain  darting  at  the  glass  cover,  and,  as 
if  for  rest,  bad  spread  itself  over  two-thirds  of  the  floor  of  the 
box.  It  seemed  as  if  a  fair  understanding  had  been  reached,  and 
that  hostilities  were  really  at  an  end.  It  was  a  treacherous  calm. 
Incited  by  some  canse  the  rat  made  a  run  for  the  opposite  side  of 
the  box.  Alas !  this  movemeot  was  tbe  one  fatal  error  of  this 
little  hero's  life.  In  attempting  this,  it  had  to  cross  over  a  por- 
tion of  its  enemy's  body.  It  was  tbe  merest  touch,  but  that 
tonch  was  death.  Instantly  e\ery  particle  of  tbe  serpent's  body 
Qashed  into  activity,  as  if  tbe  whole  had  been  powder,  and  a  spark 
of  fire  had  fallen  on  it;  In  the  merest  fraction  of  a  second  of 
time,  the  reptile  that  seemed  to  bo  lying  so  languid  was  trans- 
formed into  an  inverted  nest,  under  which  was  the  poor  rat.  I 
Looked  for  the  head  of  the  snake.  ■  It  was  under  this  living  nest, 
holding  at  tbe  hinder  part  its  victim,  which  was  doubled  up  in  this 
strange  compression.  And  stranger  still  was  the  wonderful  ad- 
justment that  a  half  minute  of  time  sufficed  to  accomplish.  The 
inverted  nest  of  coils  opened  at  its  upper  or  convex  end,  like  the 
crater  of  a  miniature  volcano.  Out  of  this  was  evolve<l  the  head 
and  front  feet  of  the  little  rodent,  whose  dark  lustrous  eyes  stood 
out  and  neck  grew  thick  from  tbe  fcarfiil  compression.     As  tbe 
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pretty  little  flesh-colored  hands  lay  upon  that  fntsi  upper  coil,  it 
did  so  took  like  the  intercesirioD  or  helpless  sufferiDg  with  pitilesa 
poner !  This  ternble  constrictor,  although  the  act  was  done  in  an 
instaot,  had  fully  exhausted  all  her  iDgeuuity  io  throning  up  this 
fearfhl  engine  of  strangulation.  It  was  not  merely  a  series  of 
nest-like  constricting  coils,  but  one  great  coil  went  transversely 
over  all  the  others ;  as  when  tlie  hand  squeezes  a  lemon,  and  the 
other  hand  is  made  to  help  the  compression.  One  could  hear  the 
bones  crack !  All  this  time  the  he»l  of  the  serpent  is  underneatb, 
holding  its  little  captive  in  place,  while  that  spiral  vise  squeezes 
out  the  brave  little  life  that  has  so  stoutly  held  its  own  against 
such  odds  in  a  mortal  combat  of  two  long  hours.  Happily  death 
is  almost  instantaneous,  for  it  is  a  literal  crushing  out  of  life. 

Eight  minutes  have  elapsed,  and  that  spiral  coil  is  still  wound 
up,  rigid  and  motionless  as  a  rope  of  iron.  How  patient  the  crea- 
ture is  I  So  still,  so  quiet,  one  would  hardly  think  it  was  alive. 
Now  it  withdraws  its  head  from  underneath  the  coils.  This  re- 
leases a  part  of  the  transverse  fold,  and  gives  to  the  head  ten 
inches  of  free  movement.  That  head  is  raised  above  its  prey,  and 
is  there  set  at  the  extremity  of  an  impending  and  motionless  curve. 
Nor  is  there  the  least  as]>ect  of  snaktshness  about  the  act,  but  a 
certain  quiet  air,  as  though  the  reptile  was  conscious  that  the 
thing  WAS  done.  A  change  comes  at  last.  The  head  is  still  alofl, 
the  eyes  are  fixed  on  its  victim,  the  neck  and  part  of  the  long  tho- 
rax swell  with  inspiration  ;  then  comes  that  indescribable  blowing. 
It  is  evidently  taking  a  good  long  breath  after  a  tough  job.  There 
may  be  in  it  a  relief  to  its  nervous  excitement.  Is  there  in  it  any 
exultation?  Who  con  tell?  Now  comes  a  slow,  but  general 
Blackening,  or  relaxing  of  the  coils.  Tlio  liead,  however,  is  still 
kci^t  aloft  with  the  eyes  set  upon  the  little  mangled  body.  As  the 
upper  coil  opens  the  victim  lies  on  one  side,  as  if  in  a  nest.  The 
snake  towers  its  head  and  touches  it  with  that  delicate  bifid 
tongue,  which  is  doubtless  an  organ  of  acute  feeling.  Then  it 
rubs  its  head  against  the  dead  litttc  hero,  pushing  the  head  into, 
and  moving  it  all  round  the  coil  for  that  purpose.  This  toying 
with  its  victim  lasts  about  four  minutes.  At  length  the  coils  all 
slacken,  and  E^tuophis  stretches  hei-sclf  out  for  repose.  She  is 
now  utterly  indifferent  about  her  conquest.  We  left  the  rat  in  the 
box  until  next  day,  when  it  was  removed  and  subjected  to  a  pott 
moHem.    I  found   the  vertebra  dislocated  in   three  places,  one 
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place  just  back  of  the  neck,  and  two  places  in  tbe  dorsal  re- 
gion. 

Early  in  the  setxiad  summer  a  splendid  male  Fituophis  was  sent 
me.  It  was  seen  swimming  across  a  stream,  and  was  captui'ed 
after  landing.  It  was  about  six  feet  in  length.  But  a  few  min- 
utes before  an  equallj-  fine  specimen  was  killed  in  the  same  place, 
and  the  belief  was  that  this  was  its  mate.  The  coloring  was  very 
bright,  showy  splashes  of  pale  chestnut  predominating.  I  put  it 
with  my  female  specimen.  They  took  no  notice  of  each  other, 
though  kept  together  until  May  of  the  next  year,  when  the  male 
died.  I  think  it  got  some  rough  handling  in  its  capture,  fVom 
which  it  never  recovered. 

Old  charcoal  burners  in  the  Fines  entertain  the  belief  that  tbe 
pine  snake  destroys  the  rattlesnake ;  but  I  have  never  found  the 
man  that  had  seen  the  pine  suake  kill  a  rattlesnake.  They  say 
tbat  generally  they  can  tell  if  a  rattlesnake  is  around  by  the  smell, 
which  is  like  tbat  of  a  cucumber.  That  the  pine  snake  can  emit 
an  odor  of  a  far  more  powerRil  character  than  the  rattlesnake,  is 
well  known  to  these  men.  Their  notion  is  that  the  smell  is  thrown 
out  with  the  breath  when  blowing.  This  I  think  is  a  mistake,  ex- 
cept the  fact  that  it  may  occur  during  the  blowing,  which  is  itself 
au  act  or  manifestation  of  rage  or  other  high  emotion.  There 
was  a  man  in  the  Fines  who  kept  up  an  objectionable  familiarity 
with  the  snakes.  He  would  put  a  black  snake  inside  his  hat,  then 
go  into  the  hostehy  and  banter  some  of  the  loungers  to  knock  oft 
his  hat,  an  accommodation  which  was  soon  granted,  when  a  dis- 
play  of  Gorgon  locks  of  raven  hue  would  result,  tbat  constituted 
bim,  for  the  nonce,  sole  occupant  of  the  premises.  Such  coolness 
wonld  make  any  one  a  good  observer.  This  man  said  he  fell  in 
with  a  very  large  pine  snake  in  the  woods.  His  words  verj'  nearly 
were,  "  Yon  can  tease  a  pine  snake  with  a  stick,  and  instead  of 
trying  to  get  away,  it  will  coil  itself,  and  give  up.  So  I  took  a 
long  stick  and  began  teasing  it.  It  reared  itself,  and  b^an  blow- 
ing (bellowing)  fearfully,  and  there  fell  on  me  a  stench  so  sicken- 
ing,  that  I  could  not  stand  it.  It  seemed  to  rain  on  me !  I  turned 
and  ran  away  as  hard  as  I  could  I  That  the  adult  snake  has  this 
singular  power  must  be  accepted.  The  same  experience  has  been 
given  me  by  many  others,  and  I  have  myself  experienced  it, 
tfaough  in  a  faint  degree.  I  am  not  disposed  to  believe  that  it 
cornea  fVom  the  animal's  mouth,  however,  and  tliink  that  it  can  be 
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determined  only  by  disHections  of  the  posterior  parts.  This  facul- 
ty may  be  compensatory  —  a  means  of  defence  for  an  animal  nat- 
urally timid.  And  may  it  not  be  also  for  sexual  attraction?  In 
this  t>articular  it  is  probable  tlie  pine  suake  is  not  singular,  and  it 
is  likely  that  wliere  this  fkinction  is  feeble  in  the  other  snakes,  it 
is  strong  enough  for  the  latter  pmpose.  A  man  very  much  beyond 
the  average  intelligence  and  education,  a  teacher  in  the  Pines, 
said  to  me  "  I  once  saw  a  black  snake  come  out  of  the  woods  into 
the  soft  sandy  road ;  and  it  acted  precisely  as  a  dog  does  that  is 
nosing  out  a  scent.  The  snake  came  to  a  snake's  track  in  the 
sand.  It  at  once  put  itself  in  the  track,  and  began  to  follow  it ; 
when,  seeing  me,  it  turned  off  to  the  woods  and  got  away." 

As  is  well  known,  the  capacity  of  abstinence  trom  food  is 
remarkable  among  the  serpents.  Late  in  September,  1874,  I 
killed  a  mouse,  and  gave  to  the  female  Pituophis.  She  seized  it, 
gave  it  the  usual  squeeze,  then  swallowed  it,  taking  just  Ave  min- 
utes for  the  latter  task.  The  next  day  I  gave  her  another  dead 
mouse,  with  exactly  the  same  results.  This  was  the  first  time 
that  she  had  broken  fast  since  September,  1873, — just  one  year 
before ! 

She  had  in  the  previous  year  on  one  occoaion  eaten  a  good-si2e<l 
rat,  that  was  given  her  dead,  taking  eighteen  minutes  for  the  oper- 
ation. And  I  most  mention  here  that  I  have  known  the  Flat-head 
Adder  or  Blowing  Viper,  Heterodon  platyrhinos,  to  eat  the  heads 
of  the  common  eel,  left  on  the  shove  by  the  fisherman.  So  that 
the  assei'tion  that  snakes  will  not  take  food  that  they  have  not 
killed  themselves,  is  not  in  all  oases  correct. 

Late  in  August,  1873, 1  noticed  that  the  sn:dce  seemed  sickly. 
The  dim,  horny  look  of  the  eyes  told  the  reason.  She  was  nearly, 
if  not  quite,  blind  j  and  was  about  te  cast  off  her  old  skin.  To 
me,  this  was  a  time  of  anxiety,  I  was  so  anxious  to  witness  an 
operation  which  I  had  never  seen.  On  the  30th,  owing  to  a  rest- 
less night  from  illness,  I  rose  later  than  usual.  Went  directly  to 
the  snake  box — what  a  disappointmcnf !  The  snake  had  cast  her 
skin,  and  was  now  all  aglow  in  her  new  winter  dress.  I  was  struck 
with  the  wonderftil  clearness  of  the  eyes,  and  was  reminded  of 
the  shoreman's  slang,  as  previously  given.  I  now  saw  a  new  sig- 
nificance in  their  vulgar  speech  ;  and  it  occurred  to  me  that  many 
a  poor  ophthalmic  sufferer  would  I'ejoice  if  he  could  thus  exuviate 
his  optics. 


Digit  zed  by  Google 


THE  PIKE   SNAKE   OF   KEW  JERSKT.  H 

But  the  desire  came  at  last.  Near  the  close  of  September, 
1873,  at  1  p.  K.,  looking  into  the  box,  I  saw  that  the  snake  liad 
started  the  skin  fVom  tier  head.  It  was  a  little  torn  at  the  snout, 
and  I  found  that  the  head  and  neck  were  denuded  for  about  two 
inches.  The  denuding  process  was  going  on,  but  very  slowly. 
Doubtless  the  chief  difBculty  was  in  starting  the  skin,  and  I  felt 
sorry  that  I  did  not  see  the  start.  The  neck  was  slowly  bepoming 
divested  of  the  old  cuticle,  which,  at  first  glance,  had  a  sort  of 
rolling  aspect.  What  surprised  me  was  the  fact  that  there  was 
not  the  least  friction  in  tlie  act ;  that  is,  there  was  no  rubbing 
against  any  exterior  object.  As  the  old  skin  at  this  time  is  very 
moist  an<l  soft,  any  swelling  of  the  body  stretches  and  loosens  it. 
So  soon  as  the  exuviation  has  reached  the  part  of  the  body  con- 
taining the  larger  ribs,  this  dolGng  of  the  old  suit  proceeds  more 
rapidly,  and  with  a  singular  sj-stem.  It  is  done  just  in  this  way. 
Exactly  at  the  place  where  the  skin  seems  to  be  moving  backward, 
a  pair  of  ribs  expands.  This  action  enlarges  the  body  and  loos- 
ens the  skin  at  that  place.  In  this  movement  both  ribs  io  the  pair 
aut  at  the  same  time,  just  as  the  two  blades  of  the  scissors  open 
-together.  How  comes  in  a  second  movement  of  this  pair  of  ribs. 
One  of  them  — say  the  one  on  the  right  side  —  is  pushed  forward, 
and  made  to  slip  out  of  the  constriction,  when  it  is  immediately 
drawn  backwar-d,  that  is,  against  the  neck  of  the  old  skin.  Now 
the  left  rib  makes  a  like  advance,  and  in  a  like  manner  presses 
backward.  Thus  the  final  action  of  the  ribs  is  not  synchronous, 
but  alternate.  And  how  notable  becomes  the  sameness  of  result 
in  this  action  with  that  of  the  alternate  bitching  of  each  side  of 
the  mouth  when  swallowing.  Indeed,  swallowing  by  a  serpent  is 
a  misnomer ;  for  that  laborious  hitching  is  not  a  pushing  of  the 
prey  down  the  gidlet,  but  a  drawing  of  the  body  over  it.  The 
western  man  said,  he  always  felt  better  after  getting  himself 
around  a  two-pound  steak.  With  the  serpent,  this  is  a  literal  fact ; 
it  puts  itself  outside  of  its  victim.  And  so  with  the  singular  action 
of  the  ribs — it  seems  to  push  the  skin  backwards ;  but  this  is  an 
tllnsion,  for  it  actually  pushes  itself  forward,  and  advances  out  of 
the  skin,  thus  with  each  movement  or  advance,  lengthening  the 
double  cylinder  behind ;  that  is,  the  old  hose  evolves  fVom  itself 
forward,  though  it  appears  to  be  rolled  on  itself  backward. 

The  ribs  of  a  serjient,  which  extend  very  nearly  ttiroughout  its 
vhole  length,  are  very  much  smaller  in  the  neck  and  tail.     At 
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these  parts  exuviation  is  much  slower  thsn  when  tlie  larger  ribs 
Uave  play.  This  rib  action  produced  a  singular  automatic  move- 
ment of  the  serpent  on  the  floor  of  its  bos,  and  even  across  the 
folds  of  its  companion,  which  kept  as  still  as  if  it  were  dead.  The 
movement  of  the  snake's  body,  as  the  skin  did  not  follow  it,  gave 
the  creature  the  appearance  of  crawling  out  of  a  tubular  case.  The 
skin  of  course  was  presented  inside  out,  so  that  every  scale  showed 
its  concave  side,  which  was  true  also  of  the  scales  of  the  eyes. 
To  all  this  was  one  exception.  The  last  scale  of  the  tail  is  a  hol- 
low pj-ramidal,  or  four-sided  spike.  It  is  fully  half  an  inch  in 
length.  This,  for  plain  reasons,  was  not  inverted.  The  entire 
process  of  exuviation,  allowing  five  minutes  for  the  part  that  I  did 
not  witness,  took  thirty-flve  minutes. 

There  was  a-  great  contrast  of  color  and  brilliancy  between  the 
old  and  the  new  attire !  Unversed  in  serpentine  psycholf^y,  we 
are  not  able  to  say  what  went  on  in  the  caput  of  this  creature, 
which  the  ad^e  has  made  so  famous  for  wisdom.  With  a  dress 
of  such  a  rich  creamy  glow,  and  such  adornings  of  brown,  and 
chocolate,  and  chestnut,  what  blame  if  it  were  proud  of  its  new  at- 
tire? She  certainly  seemed  to  show  her  feelings  in  a  feline  way, 
for  she  rubbed  her  head,  with  a  seeming  cat-like  complacency, 
against  that  of  her  compani6n.  As  for  him,  poor  fellow,  he  had 
been  ten  weeks  trying  to  get  his  trousers  off,  and  after  this  panting 
time,  had  only  succeeded  in  tearing  the  garment.  He  seemed  now 
to  be  acting  like  that  human,  who,  after  a  vain  tussle  with  his 
tight  boots,  retired  to  allow  his  mind  time  to  regain  its  composure. 
The  truth  told,  it  took  Mr.  Fituophis  exactly  three  months  to  get 
off  his  pantaloons.  It  would  only  come  off  in  bits  at  a  time,  and 
by  painful  iViction,  which,  as  shown  above,  is  not  the  normal  way 
of  a  nnakc's  undressing.  Indeed,  it  looked  as  if  a  valet  would 
have  to  be  provided.  But  on  the  13th  of  October,  a  warm  Indian 
summer  day,  he  was  successful  in  doffing  his  old  vestment.  Hav- 
ing got  out  of  those  dilapidated  tights,  he  looked  more  comfortable, 
and  in  his  new  suit  appeared  a  very  presentable  fellow. 

Even  in  its  excrementlng,  it  observes  a  singular  method,  which, 
however,  is  perhaps  not  peculiar  to  itself.  In  every  instance  — 
re  made  b  number  of  observations — the  first  voiding  is  a 
lid.  This  would  make  a  circular  spread  on  the  floor  of 
about  as  large  as  one's  hand.  In  the  middle  of  this  was 
ely  voided  a  heap  of  a  uniform  granular  powder,  of  a 
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deep  Btniw  color.  Tbis  was  about  aa  wide  as  a  dollar.  On  top  of 
this  was  a  smaller  mass  composed  entirely  of  hair,  iinchaDged  from 
its  natural  color.  This  was  the  inctigeated  portion  of  its  last  meal. 
This  excrement  was  maile  three  weeks  after  its  meal  of  two  rate. 
It  is  to  be  i-emarked,  there  was  not  the  smallest  bit  of  indigested 
bone.  I  regret  that  my  intentioQ  to  secure  chemical  analyses  was 
not  carried  out. 

When  the  summer  was  advanced  I  put  into  the  box  a  fVesh  sod 
of  grass.  After  a  while  the  snake  became  very  fond  of  it,  but  its 
first  acquaintance  with  it  was  the  occasion  of  a  singnlar  demon- 
stration. The  stupid  thing  at  once  assumed  an  attitude  of  threat- 
ening inquiry.  It  raised  its  head  aloft,  and  in  the  direction  of  the 
strange  object,  vibrating  its  tongue,  and  keeping  its  eyes  intently 
fixed  upon  it.  That  head,  and  the  part  of  the  body  thus  elevated 
looked  aa  rigid  as  if  cast  in  brass.  And  for  a  full  hour  was  that 
atatnesque  rigidity  of  posture  sustained.  How  much  longer  I 
know  not,  as  I  was  called  away.  This  singular  command  of  the 
muscles  is  probably  peculiar  to  alt  the  constrictors.  The  common 
black  snake  can  be  taken  in  the  hand  by  the  lower  part  of  the 
body,  and  the  rest  of  the  animal  be  projected  fonraid,  of  its  own 
will,  in  a  straight  rigid  line.  Owing  to  tUIs  command  of  the  mus- 
cles the  pine  snake  is  capable  of  performing  some  evolutions, 
which  are  not  only  beautirul,  but  so  intricate  and  delicate  as  to 
make  them  seem  imbued  with  the  nature  we  call  spiritual.  1  have 
often  seen  the  Pituophis  spread  out  in  loose  coils  with  its  head  in 
the  central  one,  wake  up  after  a  long  repose  and  begin  a  movement 
in  every  curve,  the  entire  body  engage<l  in  the  mazy  movement, 
with  no  going  out,  or  deviation  from  the  complicated  pattern 
marked  on  the  floor.  Observing  this  intricate  harmoniousness  of 
movement,  I  thought  of  the  Seer's  vision  of  the  mystic  wheels. 
Those  revolting  coils — "As  for  their  appearances,  tbey  four  had 
one  likeness,  as  if  a  wheel  had  been  in  the  midst  of  a  wheel." 
In  the  popular  pictorial  tablets  of  Natural  History  in  Japan,  their 
generic  idea  of  a  snake  is  given  in  the  words  Kuchi  Navia, "  Rope 
with  mouth  at  end."  And  this  is  pretty  much  the  crude  popular 
conception  of  an  ophidian  the  whole  world  over.  But  the  move- 
ments of  a  serpent  are  never  started  rope-like  at  one  end,  and 
thus  transmitted  to  the  other  ;  nor  is  the  movement  like  the 
force>WBves  sent  through  a  ribbon  vibrating  in  the  air.  The  move- 
ment consists  of  numberless  units  of  individual  activities,  all  reg- 
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ulated  by  and  under  the  perfect  control  of  one  will,  that  is  felt  in 
every  curve  and  line.  Theie  is  some  likeness  to  the  thousand  per- 
sonal activities  of  a  regiment  seen  on  their  "  ivinding  way."  And 
all  this  perfection  of  control  of  so  many  and  complicated  activities 
is  true,  whether  a  serpent  like  an  ogre  be  crushing  its  victim's 
bones,  or  as  a  limbless  posturist  be  going  through  its  inimitable 
evolutions.  In  our  thinking  a  serpent  ranks  as  a  parados  among 
animals.  There  is  so  much  seeming  contradiction.  At  one  lime 
encoiling  its  prey  as  in  iron  bands  r  again  assuming  the  immov- 
able posturing  of  a  statue  ;  tht^n  melting  into  movements  so  intri- 
cate and  delicate  that  the  lithe  or  limbless  thing  looks  like  gossa- 
mer incarnate.  In  this  creature  all  the  unities  seem  to  be  set  aside. 
Such  weakness,  and  such  streugtli ;  such  gentleness,  and  such  vin- 
dictiveness ;  so  much  of  beauty,  and  yet  so  rcpdlsive ;  fascination 
and  terror; — what  need  of  wonder  that  whether  snake  or  python, 
the  serpent  should  so' figure  in  the  myths  of  all  the  ages,  and  the 
literature  of  the  whole  world !  Yes,  in  the  best,  and  the  woi-st 
thinkings  of  men ! 


BOTANICAL  OBSERVATIONS   IN  SOUTHERN 
UTAH,  IN    1874.    I. 


The  hastily  gatiiered  collection  of  plants  made  by  Fremont  on 
his  adventurous  return  trip  from  California,  in  the  spring  of  1844, 
contained  quite  a  nuu\ber  of  remarkable  new  forms,  from  tbe  little 
known  district  adjoining  the  valley  of  the  Virgen,  then  included 
in  the  Mexican  Territory  of  Upper  California.  Several  of  these 
newly  discovered  plants,  as  far  as  ttie  imperfect  material  allowed, 
were  described  by  Dr.  Torrey  and  Prof.  Gray,  in  Fremont's  Re- 
port, "Plantie  Fremontianie,"  and  other  scientifle  publications. 
Subsequently  the  inaccessibility  of  the  country,  and  the  hostile 
character  of  the  Indian  tribes  occupying  this  district,  prevented 
for  a  time  farther  botanical  researches.  With  the  growth  of  Mor- 
mon settlement  gradually  extending  southward  from  Salt  Lake, 
the  obstacles  to'  exploration  were  in  great  measure  removed  and 
the  valley  of  the  Virgen  lay  along  the  line  of  one  of  the  travelled 
routes  to  southern  Califoruia.    During  this  period,  late  in  tbe  year 


Digit  zed  by  Google 


OBSERVATIONS   IN  SOUTBEBN  tTAH.  15 

1855,  a  French  naturalist,  named  J.  Remy,  paased  over  this  route 
from  Salt  Lake  to  Los  Angeles,  and  made  a  scanty  coUcction  of 
plants  on  the  journey,  which  were  afterwards  deposited  in  tbe 
Paris  Museum.  His  published  narrative,  eulilled  "Fuys  des 
Mormons,"  contained  only  very  general  allusions  to  the  botany  of 
tlie  region  traversed,  and' no  scientific  account  was  given  of  his 
CoUectiooB,  the  material  being  apparently  imperfect  and  frngmcnt- 
ary.  Since  then,  up  to  the  year  1870,  we  have  no  account  of  any 
botanical  collector  visiting  this  district.  At  the  latter  date  (1870), 
at  the  suggestion  of  the  writer,  Dr.  E.  Palmer,  then  in  the  Joint- 
service  of  the  Department  of  Agriculture,  in  Washington,  and  tbe 
Smithsonian  Institution,  was  induced  to  visit  this  section  on  a 
collecting  tour,  extending  to  the  mouth  of  the  Colorado  and  the 
Pacific  coast.  Leaving  Salt  Lake  in  the  latter  part  of  filay,  he 
spent  about  three  weeks  in  tbe  vicinity  of  St.  George,  collecting 
in  that  vicinity  a  number  of  new  species  of  plants  which  were 
mainly  described  in  Mr.  Watson's  Botanical  Report  of  the  geolog- 
ical exploration,  40°  parallel,  vol.  v. 

In  the  following  years  (1871-2),  the  expeditions  of  Lt.  Wheeler 
and  Major  Powell,  both  touched  on  this  district,  and  small  collec- 
tions of  plants,  made  by  Mrs.  E.  P.  Thompson,  Capt.  Bishop  and 
others  connected  with  these  surveys,  added  several  new  species  to 
tbe  flora  of  this  district,  being  described  by  Mr.  Watson  in  the 
AuERicAH  Naturalist  (Vol.  vii,  pp.  299-303). 

In  addition  to  these  published  sonrces,  sever.il  local  collectors 
have  at  different  times  aided  materially  in  extending  our  knowl- 
edge of  tbe  plants  of  this  I'egion,  among  whom  may  be  mentioned 
aa  especially  worthy  of  notice,  Mr.  A.  L.  Siler,  and  J.  E.  Johnson, 
Ksq.,  both  residents  of  southern  Utah. 

Being  desirous  of  obtaining  a  more  complete  view  of  the  botan- 
ical features  of  this  district,  and  especially  of  securing  the  evan- 
escent spring  plants,  which  on  account  of  the  late  season  of 
gathering  or  hasty  mode  of  travel,  othef  collectors  had  mainly 
neglected,  the  writer  undertook  a  botanical  collecting  tour,  early  in 
the  present  season  (1874).  ll  seemed  like  anything  but  a.  prom- 
ising prospect  for  the  success  of  this  enterprise,  to  encounter  on 
my  arrival  at  Salt  Lake,  March  20th,  a  snowfall  of  nearly  two 
feet,  interfering  seriously  with  the  ordinary  means  of  travel,  and 
rendering  the  journey  over  the  high  intervening  country,  between 
Salt  Lake  and  St.  George,  a  distance  of  350  miles,  exceedingly 
tedious  and  disagreeable. 
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Not  before  passing  over  the  rim  of  the  gretit  basin,  within  a 
short  day's  travel  of  my  destination,  was  there  any  appearance  of 
advancing  vegetation ;  but  on  dropping  down  suddenly  into  the 
valley  of  the  Virgen,  on  April  5tb,  the  whole  fioral  aspect  assumed 
a  change  almost  magical ;  orchards  in  fVill  bloom  including  peach, 
almond,  and  apricot,  marked  at  a  distance  by  a  perfect  blaze  of 
blossoms  the  scatteretl  settlements,  while  the  lucerne  fields  with 
their  deep  green  foliage  were  nearly  ready  for  a  first  forage  crop. 

Over  the  intervening  desert  table-land  the  aspects  of  advanced 
spring  were  evidenced  in  rainbow-colored  patches  of  Phacelia  Fre- 
montii  Ton.  and  bright  yellow  clusters  of  Eunanus  Bigelovii  Gray 
(No.  147).  The  approach  to  St.  George,  which  I  had  previously 
selected  as  the  central  point  of  my  explorations,  was  at  this 
season,  and  nnder  the  circumstances  of  the  case  in  contrast  with 
the  bleak  country  just  passed  over,  peculiarly  attractive.  The  va- 
riety of  rock  exposure  in  the  form  of  steep  mural  clifi's  of  red 
sandstone,  and  high  basaltic  meaas,  with  their  slopes  of  broken 
lalu8,  gave  promise  of  a  rich  han'est,  which  the  result  of  my 
labors  fully  realized. 

From  the  5th  of  April  up  to  June  1st,  there  was  a  continuous 
succession  of  interesting  forms,  almost  bewildering  in  their  singu- 
lar botanical  features.  Early  in  the  season,  the  chief  attraction 
centred  on  tbe  evanescent  annuals,  which  were  scattered  in  great 
profusion  over  every  bare  knoll,  in  rock  crevices,  or  under  the 
scant  shelter  of  the  dull  colored  desert  shrubbery.  Largely  rep- 
resented among  these  is  the  genus  Phacelia,  Inclnding  P.  Fre- 
montU  Torr.  (No  177),  whose  showy  spikes  continue  to  unfold  a 
succession  of  blossoms  for  four  'Weeka  or  more.  Hardly  less 
showy  is  the  Phacelia  craasifolia  Torr.  (No.  182),  with  flowers  of 
an  intense  blue  shade,  thickly  scattered  over  gypseous  clay  knolls. 
This  latter  species  frequently  becomes  dwarfed  in  exposed  places, 
and  spreads  out  in  tbe  form  of  purple  patches  over  the  bare  soil. 

In  rock  crevices  we  iind  the  delicate  P.  micrantha.  (No.  181) 
associated  with  P.  rotundifolia  (No.  183),  while  later  in  tbe 
season,  P.  crenulata  Torr.  (No.  180),  P.  awvipes  a.  sp.  ?  (No.  179), 
and  the  biennial  P.  Palmeri  Torr.  (No.  176),  keep  up  the  series. 
Hardly  inferior  to  the  above  noted  omnipresent  forms  of  early 
spring  vegetation,  must  be  reckoned  tbe  different  species  of  Gilia, 
which,  tbougb  generally  less  showy,  vie  with  them  in  variety  aud 
abundance.  These  latter  include,  besides  tbe  widely  distributed 
and  very  variable  Oilia  incon^lcua  Dougl.  (No.  199),  the  rarer 
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forms  of  0.  leplomeria  Gray  (No.  197),  O.  demissa  Gray  (Xo. 
196),  G.  Bigelovii  Gray  (No.  189),  O.flocosa  Gray  (No.  192),  O. 
•polydadon  Torr.  (No.  191),  6.  setosisaima  Gray  (No.  190),  and 
a  very  delicate  species  with  light  yellow  flowers,  looking  like  flaxr 
G.Jiti/ormis  n.  sp.  (No.  187). 

Among  other  interesting  dwarf  forms  characterizing  the  early 
spring  flora,  may  be  noted  Thysanocarpus  curvipea  Hook.,  Jtialvas- 
trum  exile  Gray,  Lupiniis  Sileri  Watson,  Aclinolepia  Wallacei  Gray, 
Actinolepis  ?anosa  Gray,  Syntrickopappu*  FremonlU  Gray,  Layia 
glandulosa  H.  &  A.,  Slylodyne  micropoidea  Gray,  Nemadadua 
ramosiasimus  Nutt.,  Nama  demissa  Gray,  Pteroategia  drymari- 
oides  F.  &  M. 

Somewhat  later  in  the  season,  as  we  shall  have  occasion  to  note 
farther  on,  a  diffei'ent  class  of  aonualB,  largely  represented  by 
Brit^ooeEe  and  Boraginete,  come  forward  to  continue  the  series  of 
evanescent  forms. 

Of  perennial  plants  the  early  spring  gave  abundant  promise,  in 
the  opening  leaf  and  developing  bud,  of  many  strange  forms. 
Among  these  the  first  to  attract  attention  is  a  very  common  bushy 
shrnb,  with  small  inconspicuous  flowers,  crowded  along  the  slen- 
der branches,  almost  bidden  from  view  in  the  densely  fasciculate 
leaves.  This,  which  is  readily  recognized  in  its  habit  and  pecu- 
liar peach-leaf  odor,  as  belonging  to  the  Amygdaiete  group  of  Hu- 
sacece,  was  cliai-actcrized  by  Dr.  Torrey  in  "  Plantce  Fiemontianie  " 
(fig.  10),  from  imperfect  material  under  the  name  of  Empkctvcla- 
dua  faaciculatua  Torr.  The  more  complete  material  now  collected 
shows  it  to  be  not  genericaliy  distinct  fh>m  Prunus,  being  indeed 
closely  allied  to  the  Prunua  minutiflora  Engel. ;  it  has  accordingly 
been  reduced  by  Prof.  Gray  to  a  section  of  Prunua,  viz. :  P.  {Em- 
plecCocladus)  faadcvlata  Gray  (No.  56).  By  the  inhabitants  of 
the  country  it  is  known  under  the  appropriate  name  of  "  wild 
almond,"  its  small  fruit,  though  bitter,  being  occasionally  eaten. 
jVnong  other  early  flowering  shrubs  of  this  district,  may  be 
enumerated  likua  arOTnatica  Ait.,  and  one  of  the  numerous  forms 
of  the  variable  Amelanckier  Canadensia  T.  &  G.  Quite  commonly 
met  with  iu  deep  sandstone  ravines  and  on  rocky  slopes  is  the 
singular  oue-lcaved  ash,  Fraxinus  anomala  Torr.  (No.  210). 
This  forms  a  clumpy  bush  eight  to  twelve  feet  in  height,  with 
bright  green  foliage,  set  off  later  in  the  season  by  pendent  fasci- 
cles of  fruit,  of  which  the  separate  seeds  are  not  unfrequently 
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3-angled.  From  the  mature  seed  somewhat  copionsly  collected,  it 
is  to  be  hoped  that  this  singular  species  may  be  introduced  into 
our  gardens. 

Of  early  bulbous  plants  Androatephium  brevijhrum  Wataon 
(No.  223)  is  quite  common  on  all  gravelly  hills,  succeeded  some- 
what later  in  the  season  by  J^lla  capitata  (Ko.  256),  which  latter 
exhibits  an  equally  well-marked  corona  subtending  the  stamens, 
thus  apparently  invalidating  the  distinctions  which  have  been 
relied  on  for  separating  the  allied  genera  of  MiUeve. 

Early  in  May,  Culochortus  Jlexuosua  Watson  (No.  254)  is  con- 
spicuous on  hill-sides,  with  its  showy  tulip-like  blossoms,  which, 
on  account  of  its  prolonged  branching  flower  9tem,  continues  to 
flower  for  a  longer  period  than  most  species  of  this  attractive 
genus.  The  general  Indian  name  of  ^^Sego"  is  applied  indiscrim- 
inately to  all  the  edible  bulbs  of  this  region.  Apparently  quite 
■  out  of  place  in  this  arid  climate,  we  notice  quite  frequently  on 
the  perpendicular  face  of  moist  sandstone  rocks,  Adiantum,  CapU- 
lus  veneais  L.  (No.  262).  Still  more  interesting  is  a  common 
fern  growing  in  dry  rock  crevices,  resembling  Ckeilantliea,  which 
Prof.  Eaton  on  a  critical  examination  determines  to  be  a  new 
species  of  Notholcena  characterized  by  him  as  N.  Parryi  n.  sp. 
(See  appendix  No.  263). 

With  the  disappearance  of  late  spring  (irosts,  which  fVequently 
continue  to  the  latter  pait  of  April,  and  occasionally  as  late  as 
early  May,  the  intense  heat  of  tlie  lengthening  days,  rarely  ob- 
scured by  clouds,  or  tempered  by  showers,  brings  forward  a  rapid 
development  of  the  more  characteristic  forms  of  vegetation.  By 
May  1st  orchards  had  mostly  dropped  their  blossoms ;  the  fruit  of 
the  apricot  and  almond  were  developing,  and  strawberries  begin- 
niug  to  ripen,  giving  to  fields  and  gardens  a  summer  aspect.  In 
the  open  country  an  analogous  feature  is  brought  to  view  in  the 
native  vegetation.  We  accordingly  note  the  appearance  of  sev- 
eral species  of  CEnothera,  conspicuous  among  which  is  a  large 
yellow-flowered  one,  which  being  undcscribed,  I  take  pleasure  in 
dedicating  to  my  esteemed  friend,  J.  E.  Jutmson,  Esq.,  as  (Eno- 
thera  Jokmonii'n.  Sp.  (See  appendix  No.  64).  Mr,  Johnson,  who 
has  had  this  plant  for  many  years  in  his  garden,  called  my  atten- 
tion to  the  regularity  and  suddenness  of  its  opening,  from  fifteen 
to  twenty  minutes  after  sunset.  This  opening  process,  as  fre- 
quently observed  by  both  of  us,*ia  accomplished  by  a  shrinking 


1  by  Google 


BOTANICAL  OBSKKVATIOKS  IN   SODTHERN   17TAH.  19 

downward  of  the  valvular  calyx,  the  accumulated  tension  at  a 
certain  poist  suddenly  releasing  the  segments  from  below  Dp- 
vards,  which,  becoming  reflexed,  allows  the  closely-confined  con- 
Tohite  corolla  to  unfold  Tisibly,  its  petals  expanding  in  about 
thirty  seconds,  to  a  horizontal  position.  Quite  constantly,  just 
at  this  time,  a  small  bee,  apparently  on  the  watch,  darts  in  and 
loads  itself  with  the  stringy,  adhesive  pollen,  to  be  carried,  prob- 
sbly,  to  another  flower.  Generally,  soon  after,  another  bee  on 
the  same  quest  lands  on  the  same  flower,  and  finding  the  pollen 
gone,  travels  quickly  over  the  stigmatic  arms  and  soon  flies  away. 
This  process  frequently  repeated  ensures  cross-fertilization. 

Other  (ETiothercB  include  a  large  white-flowered  variety  of  the 
polymorphous  <E,  albicaulis  (No,  63)  j  as  a  rarity  we  also  meet 
with  the  very  neat  (E.  primiveria  Gray  (No.  65). 

Of  the  groQp  belonging  to  the  Chylisma  section,  we  have  three 
well-marked  forms  represented.  Of  these,  Nos.  73-74  are  referred 
by  Mr,  Watson  to  (Enothera  drevtpea  Gray  ;  both  have  yellow  flow- 
ers, of  which  those  of  No.  73  are  most  conspicuous.  No.  74  is  dis- 
tinguished by  a  more  branching  habit,  smaller  light-yellow  flowers, 
longer  pedicels,  and  more  conspicuous  pinnatisect  radical  leaves. 
A  third  species  of  this  section  is  characterized  by  Mr.  Watson 
as  (Enothera  Pamji  n.  sp,  (See  appendix  No.  72).  This  lat- 
ter is  of  a  singularly  graceful  habit,  generally  much  branched, 
its  prolonged  spike  of  small  yellow  flowers  being  succeeded  by 
distinctly  clavate  capsules,  curving  upwards  from  a  slender  divar- 
icate pedicel.  Quite  constantly  associated  with  this  latter  spe- 
cies, occupying  dry  gypseous  clay  knolls,  is  a  very  neat  and  showy 
Menlzelia  (No.  78).  This,  though  closely  allied  to  the  common 
Jf.  midtifiora  Nutt.,  seems  to  present  characters  suflScient  to  dis- 
tiognish  it  as  a  new  species,  Obsen-ing  the  two  growing  often 
side  by  side,  the  differences  in  habit,  time  of  flowering  and  floral 
characters  seem  sufficiently  distinct,  nor  were  there  any  interme- 
diate forms  noticed.  In  the  meantime  it  may  be  well  to  wait  for 
a  more  full  revision  of  this  genus  before  venturing  to  add  to  the 
number  of  doubtful  species. 

Common  at  this  season  upon  all  sandstone  or  gravelly  knolls,  is 
the  charming  Dalea  Johnsoni  Watson  (No.  40),  with  its  deep 
indigo  blue  spikes.  Now  also  comes  forward  Coleogyne  ramoaia- 
ginta  Torr.  (No,  57),  its  dull  green  foliage  being  relieved  by  a  pro- 
fusion of  light-yellow  blossoms.    Aster  tortifoliua  Gray  (No.  91), 
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with  its  large  pale-blue  heads,  adds  an  unwonted  brilliancy  to  the 
clefts  of  darli  boaaltic  rock9.  Audibe)tia  incana  Benth.  (No. 
159)  is  conspicuous  along  the  line  of  dry  ravines,  with  its  dense 
blue  spikes,  and  silvery  foliage,  exhaling  a  moat  pungent  perfume. 
Other  varieties  include  Lepidium  Fremontii  Watson,  Hymenodea 
sals<^a  T.  &  Gf,,  Fj-anseria  dumoaa  Gray,  Salazaria  Mexicana 
Torr.,  Lycium  Torreyi  Gray. 

Not  least  among  the  attractions  of  this  flowering  season  are 
the  Cacti,  which  include  Opunlia  rutilla  Nutt.,  presenting  a 
perfect  mass  of  delicate  pink  rosettes,  set  in  a  bed  of  spines. 
Cereus  Engdmanni  Parry  exhibits  flowers  of  a  deeper  purple 
shade,  which  are  succeeded  by  a  delicious  fruit,  when  it  can  be 
safely  extracted  from  its  thorny  envelope.  JitammillaTia  pHel- 
osperma  Engel.,  or  "  the  fish-hook  cactus,"  is  found  as  a  rarity  in 
rocky  clefts,  at  this  season  adorned  with  its  bright  red  fruit.  On 
all  gravelly  knolls  in  this  section  a  common  arborescent  Opuntta 
is  met  with  {O.  Echinocarpa  Engel.).  This  species  has  an  incon- 
spicuous yellowish  green  flower  nearly  buried  in  a  mass  of  barbed 
spines ;  otherwise  its  usually  repulsive  features  are  partly  utilized 
by  birds,  who  find  in  their  spiny  recesses,  nesting  places  secure 
from  the  attack  of  snakes. 

ClienopodiacecE  are  everywhere  largely  represented  by  the  fol- 
lowing, viz.,  Atriplex  expansa  Watson,  A.  conferlifoUa  Watson, 
A.  Nuttallii  ^^atson,  A.  canesceiis  Watson,  Kochia  Americana 
Watson,  Swxda  diffusa  Watson,  Eurotia  lanata  Moquin,  and 
Orayia  polygalvidea  H.  &  A.,  the  latter  with  much  more  graceftil 
foliage  than  noticed  farther  north,  almost  reconciles  one  to  the  im- 
position of  this  honored  botanical  name  to  a  "grease  wood," 

The  undergrowth  comprises  quite  a  numl>er  of  singular  Cichora- 
ceous  Compositece,  including  Malacotkrix  CouUeri  Gray,  M.  Torreyi 
Gray,  Rafinesquia  Neo-Mexicana  Gray,  Culycoseris  Wrightii  Gray, 
Microseris  macrochceta  Gray,  M.  linearifolia  Gray,  Sttphanomeria 
Tkurberi  Gray,  S.  exigua  Nutt.,  Lygodesmia  exigua  Gray.  To 
these  must  be  added  as  especially  worthy  of  notice,  the  charming 
Glyptopleura setulosa  Gray  (No.  129),  with  its  pure  white  blossoms, 
and  cut  fringed  leaves,  pressed  close  to  the  gronnd.  This  growing 
abundantly  everywhere  on  gravelly  soil,  or  dry  bottom  land,  pre- 
sents a  succession  of  flowers  opening  in  bright  sunshine.  Not  un- 
frequentiy  on  gravelly  slopes  we  meet  with  the  rare  ComposUecB^ 
M<moptilon  belMiformis  Gray  (No.  100),  heretofore  only  known 
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fW>in  a  single  Fremontian  specimen.  The  large  class  of  annual 
and  perennial  Eriogonece  come  forward  in  tlie  latter  part  or  May, 
allusion  to  nhich  must  be  deferred  to  a  succeeding  paper,  together 
with  some  more  detailed  notices  of  excursions  to  the  higher  moun- 
tains and  alpine  districts,  south  and  west  of  St.  George. 

g  PDP«r>  corTCSpond  to  tbe 


THE  COLOSSAL  CEPHALOPODS  OF  THE  NORTH 
ATLANTIC. 


In  a  former  article  published  in  the  Natukalist  {vol.  viii,  p. 
167,  Alarcb,  1874)  the  writer  gave  a  brief  account  of  several 
gigantic  cuttle-fishes,  or  "  squids,"  which  have  been  observed  or 
captured  at  or  near  Newfoundland,'  and  in  an  earlier  volume  (vii, 
p.  91)  Dr.  Packard  gave  an  account  of  previous  captures  of 
similar  huge  Cephalopods  on  the  coasts  of  North  America  and 
Eui-ope.  The  existence  of  several  distinct  species  of  these  colos- 
sal ten-armed  Cephalopoda  has  been  satisfactorily  demonstrated 
in  the  various  papers  that  have  been  written  upon  the  suliject 
both  in  Europe  and  America.  Most  of  the  specimens  hitherto 
obtained  have  been  taken  in  the  Atlantic  Ocean,  but  at  least  one 
gigantic  species  (Enoploteuthis  uttguiculata)  inhabits  the  Indian 
Ocean,  while  the  origin  of  some  of  the  described  specimens  is  not 
known. 

In  this  article  I  propose  to  describe  portions  of  five  ditferent 
specimens  of  these  monsters,  now  in  my  possession,  and  also  to 
give  some  account  of  five  other  specimens  that  have  been  oBsorved 
on  our  side  of  the  Atlantic. 

The  five  specimens  that  I  have  been  able  to  study  evidently 
belong  to  two  quite  distinct  species,  both  of  which  belong  to  the 
genus  ArchUeuthia  of  Steenstrup  (or  Megaioteutbls  of  Kent) . 
The   lai^eat  of  these  is  represented  only  by  the  jaws  of  two 

'See  alio  an  nrtlcle  on  this  aabject  by  the  writer,  In  the  "American  JoiimnJ  of  Soi- 
epce,"  Tol.  Til,  p.  ise,  Feb.,  I8;4 ;  and  Ictlen  from  Mr.  Alexander  Matray  In  Uie  Natub- 
AUBT,  TOl.  B,p.  110,  Feb.,  187*. 
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Specimens,  one  of  which  (No.  1  in  my  former  articles)  was  found 
floating  at  the  Banka  of  Newfoamllaiul,  and  the  other  (which  we 
will  designate  as  No.  10)  was  taken  from  the  stomach  of  a  sperm 
whale.  The  upper  jaw  of  the  latter  was  imperfectly  figured  by 
Dr.  Packard  in  his  article  referred  to  above,  and  it  is  the  largest 
jaw  yet  known.  These  belong  to  an  apparently  undeseribed  spe- 
cies, which  I  propose  to  name  ArchitetUkis  priiw^s,^  and  shall 
describe  more  fully  fartlier  on.  It  is  readily  distinguished  from 
the  following  by  the  blacker,  thicker,  stronger  and  more  incurved 
beaks,  and  especially  by  the  large  and  very  prominent  tooth  or 
projection,  arising  from  the  mai^in  of  the  cutting  edges  of  the 
alie,  on  the  lower  jaw.  The  body  appears  to  have  been  relatively 
much  longer  than  in  the  following  species. 

The  second  species,  which  I  consider  identical  with  the  Archi- 
teuthis  monachuB  of  Steenstrup,  is  more  fully  represented  by  parts 
of  three  individuals,  and  seems  to  be  the  species  most  commonly 
met  with  on  the  coasts  of  Newfoundland  and  Labrador. 

The  most  complete  specimen  (fig.  1)  that  has  ever  come  under 
scientific  observation  was  captured  in  November,  1873,  at  Logie 
Bay,  near  St.  John's,  Newfoundland.  It  became  entangled  in 
herriflg-nets  and  was  secured  by  the  fishermen  with  some  difiiculty 
and  only  after  quite  a  struggle,  during  which  its  head  was  badly 
mutilated  and  severed-  from  the  body,  and  the  eyes,  most  of  the 
siphon-tube,  and  the  front  edge  of  the  mantle  were  destroyed. 
Fortunately  this  specimen  was  secured  by  the  Rev.  M.  Harvey  of 
St.  John's.  After  it  had  been  photographed  and  measured,  he 
attempted  to  presene  it  entire  in  brine,  but  this  was  found  to  be 
ineffectual,  and  after  decomposition  had  begun  to  destroy  some  of 
the  most  perishable  parts,  he  took  it  from  the  brine  and,  dividing 
it  into  several  portions,  preserved  such  parts  as  were  still  unde- 
composed  in  strong  alcohol.  These  various  portions  are  now  in 
my  possession,  and  witli  the  photographs  have  enabled  me  to  pre- 
sent a  restoration,  believed  to  be  quite  accurate,  of  the  entire 
creature  (fig.  1),  In  this  figure  the  eyes,  ears,  siphon-tube,  and 
front  edge  of  the  mantle  have  been  restored  from  a  small  squid 
{Loligo  pallida)  to  which  this  gigantic  species  seems  to  be  nearly 

'ThiB  Bpec[es  irus  named  and  c 
nectlcuc  AcMlem;  of  Sciences,  Kot 
ita  TransscUona. 
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ftllied  in  many  respects,'  The  other  parts  have  been  drawn 
directly  from  the  photographs  and  Bpceimcns.^ 

Mr.  Harvey  has  published  popular  accounts  of  this  specimen 
and  the  previously  captured  arm  of  a  alill  larger  one,  in  an  inter- 
esting article  in  the  Maritime  Monthly  Magazine  of  St.  John,  N. 
B.,  for  March,  1874,  and  in  several  newspapers.*  These  articles, 
and  extracts  from  them,  have  been  widely  copied  in  the  news- 
papers and  magazines.  To  him  we  are,  therefore,  mainly  indebted 
for  these  latest  and  most  important  aii<litions  to  our  knowledge 
of  these  remarkable  animals.  The  preserved  parts  of  this  speci- 
men (No.  6)  which  I  have  been  able  to  examine  are  as  follows  : 
the  anterior  part  of  the  head,  with  the  bases  of  the  arms,  the 
beak,  lingual  ribbon,  etc. ;  the  eight  shorter  arms,  bat  without 
the  suckers,  which  dropped  off  in  tlie  brine,  and  are  now  repre- 
sented only  by  the  strong  mai^inal  rings  ;  the  two  long  tentacular 
arms,  which  are  well  preserved,  with  all  the  suckers  in  place  ;  the 
tail;  portions  of  the  "pen"  or  internal  shell;  the  ink-bag  and 
pieces  of  the  body. 

Since  this  is  the  most  complete  specimen  hitherto  obtained,  it 
will  be  first  described  as  a  standard  for  comparison  with  the  other 
less  complete  ones. 

Tlie  general  appearance  and  form  of  this  species,'  which  appears 

'The  Bgun  was  orlgtanllr  miide.  froin  the  gihotographs  onlf,  b;  Ur.  P.  Bocttar,  or 
the  Museum  of  CoroparnllTe  Zaolagy,  but  alter  the  ttrrival  o(  the  epeclmenB  it  hHd  to 
be  altered  In  mnny  iinrta.  These  necessary  chnagea  were  made  by  the  writer,  Bdcr  a 
careful  aludy  of  the  parts  preserved,  la  comparlaoa  vith  the  pboCographe  and  flrlgitial 

•AcknaiTledKiDenta  are  bIbo  due  Co  Ur.  AleKiuider  Unrray.  ProTlnclal  Geolo^st. 
who  cnflperated  with  Mr.  Harvey  In  the  exRinlnatlon  and  preserTatlon  of  these  specl- 

Soetha  AS(BWCASN*TUaAU8T,  Tol.  »iil,  p.  IM,  Fehriinry.  1874;  "American  Journal  of 
Science,"  vol.  vll,  p.  ISO;  and  "Nature,"  vol.  Ix,  p.  SSi,  Fohraary  SO,  1S14. 

'Mr.  W.  SavlUe  Kent,  trvm  the  deacripttona  anj  pholo^nphs  of  this  specloa,  has 
Men  fll  to  give  It  new  generic  and  apeclBc  namea,  via. ;  iftgalolfuthU  Harrryi,  accord- 
Intc  lo  notices  at  hla  commnnlcalloa  made  to  Ihe  Zoological  Society  of  London,  Uarcb 
S,1S74,  in  "Nature" (vol.  tx,  p.  37S.  March  13,  and  p.  KB,  Maroh  IB).  But  as  no  aum- 
olent  reason  was  given  for  doing  so.  In  the  notices  referred  to,  and  ae  his  original  com- 
manication  appeara  not  to  hnve  been  pnblixhed  yet  |»t  least  It  has  not  been  received 
here]  I  am  unable  to  Judge  irhal  hla  actnal  reaaons  rar  Uiia  proceeding  may  be. 

My  IdentiBcntlan  Is  biued  on  a  eompartson  of  tbo  Jaws  with  the  Jaws  of  A.  taona- 
efcu*.  well  llgurcd  and  deaorlbed  by  Sleenstnip.  Tlieir  agreement  Is  very  cloae  In 
Dearly  all  respecla,  bnl  (he  beak  of  Uie  loner  Jaw  Is  a  little  more  divergent  Id  Steen- 
strop's  figure.  Ilia  fpcclmen  was  a  little  larger  than  the  one  here  described  and  was 
taken  fWim  a  specimen  cast  ashore  In  1853.  So  thai  Mr.  Rent  was  probably  onawars 
of  that  specimen  when  ho  said  ("Nature,"  Ix,  p.  i03)  ttant  .*,  moitmAiu  "was  Instituted 
tar  the  reception  of  two  gigantic  Cephslopoils.  cast  on  the  staoroa  of  Jotland  la  tbe 
years  1030  and  ITDO,  and  of  which  popnlar  record  alone  nmalns." 

His  statement  that  ArehitailliU  dux  Steenstrnp  Is  known  rrom  tbe  bank  alone  Is 
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to  be  tbe  Architeulhis  monachua  of  Steenstrup,  ie  well  showD  by 
fig.  1.  From  the  grent  gize  of  the  large  suckers  on  the  long  arms, 
I  jndge  it  to  be  a  male.  The  body  was  relatively  stout,  and  ac- 
cording to  the  statement  of  Mr.  Harvey,  it  was,  when  fresh,  about 
seven  feet  long  and  five  and  one-half  feet  in  circumference.  The 
portion  of  the  body  shown  in  the  photograph  appears  to  have  been 
only  abont  five  and  one-half  feet  long,  pjg.j, 

and  is  badly  mutilated  anteriorly,  so 
that  it  is  possible  that  Mr.  Harvey  has 
allowed  too  much  for  the  missing  parts. 
Id  restoring  the  figure  here  presented, 
the  length  of  the  body  was  reckoned 
at  seven  feet,  and  rediiced  twenty-two  I 
times.  The  "tail"  or  caudal  fin  (fig.  I 
2)  is  said  by  Mr.  Harvey  to  have  been 
twenty-two  inches  across,  but  the  pre- 
served specimen  is  considerably  small- 
er, owing,  undoubtedly,  to  shrinkage  in 
tbe  brine  and  alcohol.  It  is  remark- 
able for  its  peculiar  spear-shaped  or 
broad  aagitate  form.  The  posterior 
termination  is  unusually  acute  and  the 
lateral  lobes  extend  forward  consider- 
ably beyond  their  insertion.  In  the 
preserved  specimen  the  total  length, 
front  the  anterior  end  of  the  lateral  lobes  to  tbe  tip  of  the  tail,  is 
twenty-three  inches ;  from  the  lateral  insertions  to  the  tip  nineteen 
inches ;  from  the  dorsal  insertion  thirteen  and  five-tenths  inches ; 
total  breadth  about  fifteen  inches ;  width  of  lateral  lobes  six 
inches.  The  Ijody,  as  seen  in  the  photograph,  is  badly  collapsed 
and  it  must  be  a  matter  of  great  difficulty  to  obtain  the  true 
diameter  of  the  body  in  any  of  these  large  squids,  owing  to  the 

em>neona,  for  St«enptm|i,  UartiDg,  and  Dr.  FHckard,  In  their  urtlclei  on  tlili  snbject, 
all  itnle  that  the  tnckera.  parts  of  the  arms,  and  the  internal  abell  or  pen  were  p>«- 
Mired,  and  the;  hnre  been  llgored  b]'  Prof.  Steeoetnip;  Hanlng  has  also  given  a  fig- 
ure or  the  lover  Jaw.  SteenMmp  ineDtlrinB  bavlDg  the  ann-hooka  (TaadTsbnlngen), 
Wbleb  would  Indicate  a  genns  dlitlnct  from  oar  epsclea. 

Should  the  Ardtitertllils  dux  prove  to  belong  to  a  genna  distinct  from  this  and  all 
known  genera,  It  might  perhaps  be  taken  ae  Uie  Ifpe  of  ArdtittulhU,  and  In  thai  cawi 
tbe  generic  name  given  by  Rent  could  be  retained,  and  (be  two  speclee  here  desDrlbed 
woald  tben  be  called  ifegaiotmthll  mmachta  and  J/1  pHae^t,  If  mj  Id 
tli«  rormer  species  he  correct 


le-tenth  nnt.  alio. 
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fact  tbat  the;  oollapse  greatly  whco  taken  from  the  vat«r.  The 
circninrerence  of  the  body  given  above  may,  therefore,  be  cod- 
siderably  too  Bmall.  In  that  case  the  figure  represents  the  body 
more  Rleoder  than  it  should  be.  The  head  was  probably  at  least 
eqoal  to  one-fifth  the  length  of  the  body.  The  eight  shorter 
arms,  when  fresh,  were,  according  to  Mr.  Harvey's  measure- 
menta,  six  feet  long  and  al)  of  equal  length,  but  those  of  the 
different  pairs  were  respectively  ten,  nine,  eight  and  seven  inches 
in  circD inference.  In  alcohol  they  have  shrunk  considerably,  both 
in  length  and  diameter.  They  are  three-cornered  or  triquetral  in 
form  and  taper  very  gradually  to  slender  acute  tips.  Their  inner 
faces  are  occnpied  by  two  alternating  rows  of  large  obliqcely 
campanulate  suckers,  with  contracted  apertures  surrounded  by 
broad,  obhquc,  marginal  rings,  armed  with  strong,  acute  teeth 
around  tlieir  entire  circumference,  but 
largest  and  most  oblique  on  the  outside 
(fig.  3).  These  suckers  gradually  di- 
I  minish  in  size  to  the  tips  of  the  arms, 
where  they  become  very  small,  but  are 
all  similar  in  form  and  structure.  The 
largest  of  these  suckers  are  said  by  Mr. 
Harvey  to  have  been  about  an  inch  in 
«nn8  of  So.  6.  diameter,  when  fresh.    The  largest  of 

their  marginal  rings  in  my  possession  are  '65  of  an  inch  in 
diameter,  at  the  serrated  edge,  and  -75  beneath.  The  rings  of 
the  smaller  suckers  are  more  oblique  and  more  contrauted  at 
the  aperture,  with  the  teeth  more  inclined  inward,  those  on  the 
oatside  margin  being  tai^est.  The  two  long  tentacular  arms  are 
remarkable  for  their  slenderness  and  great  length  when  com- 
pared with  the  length  of  the  body.  Mr.  Harvey  states  that  they 
were  each  24  feet  long  and  2-76  inches  in  circumference  when 
fresh.  Id  the  brine  and  alcohol  they  have  shrunk  greatly,  and 
now  measure  only  13-5  feet  in  length,_  while  the  circumference  of 
the  slender  portion  varies  from  2*25  to  325  inches.  These  arms 
were  evidently  highly  contractile,  like  those  of  many  small  spe- 
cies, and  consequently  the  length  and  diameter  would  vary  greatly 
according  to  the  state  of  contraction  or  relaxation.  The  lengUi 
given  (24  feet)  probably  represents  the  extreme  length  in  an  ex- 
tended or  flaccid  condition,  such  as  usually  occurs  in  these  animals 
soon  after  death.    The  slender  portion  is  three-cornered  or  trique- 
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tral  in  form,  with  the  outer  angle  rouotl,  the  sides  slightly  con- 
cave, the  marginal  angles  prominent,  and  the  inner  face  a  little 
convex  and  generally  smooth,  except  toward  the  end,  where  it 
begins  to  enlarge.  Although  so  slender,  these  arms  are  very 
strong  and  elastic.  The  terminal  portion,  bearing  the  suckerS)  ia 
30  inches  in  length  and  expands  gradually  to  the  middle,  where  it 
is  4-5  to  5  inches  in  circumference  (6  inches  when  tVesh),  and  1'5 
to  1-6  across  the  inner  face.  The  sucker-bearing  portion  may  be 
divided  into  three  parts.  The  first  region  occupies  about  7  inches, 
in  which  the  arm  is  triquetral,  with  margined  lateral  angles,  and 
gradually  increases  up  to  the  maximum  size,  the  inner  face  being 
convex  and  bearing  about  forty  irregularly  scattered,  small,  flat- 
tened, eaucer-shftped  suckers,  attached  by-very  short  pedicels,  and 
so  placed  in  depressions  as  to  rise  but  little  above  the  general  sur- 
face. These  suckers  have  narrow  marginal  rings,  with  the  thin 
edges  nearly  smooth,  or  minutely  denticulate,  and  '10  to  -12  of  an 
inch  in  diameter,  surrounded  by  a  thick  and  prominent  marginal 
membrane.  These  suckers  are  at  first  distantly  scattered,  but  be- 
come more  crowded  as  the  arm  increases  in  breadth,  until  they  form 
five  or  six  very  irregular  rows,  covering  the  whole  width  of  the 
inner  face,  which  becomes  here  1*6  inches  broail.  Scattered  among 
these  suckers  are  about  as  many  low,  broad,  conical,  smooth,  cal- 
lous vermcfe,  or  wart-like  prominences,  rising  above  the  general 
surface,  their  central  elevation  corresponding  in  form  and  size  to 
the  apertures  of  the  adjacent  suckers.  These,  without  doubt,  are 
intended  to  furnish  secure  points  of  adhesion  for  the  correspond- 
ing suckers  of  the  opposite  arm,  so  that,  as  in  some  other  genera, 
these  two  arms  can  be  fastened  together  at  this  wrist-like  portion, 
and  thus  they  can  be  used  unitedly.  By  this  means  they  must  be- 
come far  more  efficient  organs  for  capturing  their  prey  than  if  used 
separately.  Between  these  smooth  suckers  and  the  rows  of  lai^e 
ones  there  is  a  cluster  of  about  a  dozen  small  suckers,  with  ser- 
rate margins,  mostly  less  than  a  quarter  of  an  inch  in  diameter, 
attached  by  slender  pedicels,  and  with  an  oblique  marginal  ring, 
strongly  and  sharply  serrate  on  the  outer  margin. 

The  second  division  of  the  sucker-bearing  part  of  the  arm  suc- 
ceeds the  small  suckers.  Here  the  arm  is  well  rounded  on  the 
back  and  flattened  on  the  face,  where  it  bears  two  alternating  rows 
of  very  large  serrate  suckers,  and  an  outer  row  of  small  ones  on 
each  side,  alternating  with  the  large  ones.    The  inner  edge  is  bor- 
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(lered  by  a  rather  broad,  regularly  scalloped,  marginal  membrane, 
the  scallops  correspoDding  to  the  large  suckers.  On  the  other- 
edge  there  is  a  narrower  and  thinner  membrane,  which  runs  all 
the  way  to  the  tip  of  the  arm,  just  outside  the  suckers.  In  one  of 
the  rows  of  large  suckers  there  are  eleven,  and  in  the  other  ten, 
above  half  an  inch  in  diameter,  but  each  row  has  at  either  end  one 
or  two  smaller  ones,  from  a  half  an  inch  to  a  quarter  of  an  inch  in 
rig.(,  diameter,  ao  that  either  twelve  or 

thirteen  might  be  counted  aa  be- 
longing to  the  rows  of  large  snck- 
:.  The  largest  of  these  (fig.  i, 
a)  are  fVom  1  to  1-15  inches  in  di- 
ameter at  the  margin.  These  are 
attached  by  strong,  though  slender, 
pedicels,  so  that  their  margins  are 
elevated  abont  an  inch  above  the 
snekeri  rrora  lone  anna  or  No.  s.  Surface  of  the  arm.  Each  one  is 
situated  in  the  centre  ^f  a  pcnt^> 
onal  depressed  area,  abont  an  inch  across,  bounded  by  ridges, 
which  alternate  regularly,  and  interlock  on  the  two  sides,  so  as  to 
form  a  zigzag  line  along  the  middle  of  the  arm.  These  large 
suckers  are  campanulate,  and  somewhat  oblique ;  the  mai^inal 
ring  is  strong,  and  sharply  serrate  all  around.  The  small  mai^nal 
suckers  (fig.  4,  b)  are  similar  in  structure,  but  more  oblique,  and 
mostly  only  -3  to  -4  of  an  inch  in  diameter ;  they  are  attached  by 
much  longer  and  more  slender  pedicels,  and  their  marginal  teeth 
are  relatively  larger  and  more  incurved,  especially  on  the  outer 
margin.  By  reason  of  their  longer  pedicels  they  rise  to  the  same 
height  as  the  large  ones.  The  third,  or  terminal  division  of  the 
arm,  gradually  becomes  much  compressed  laterally,  and  tapers 
regularly  to  the  tip,  which  is  flat,  blunt,  and  slightly  incurved. 
Just  beyond  the  large  suckers,  where  this  region  begins,  the  cir- 
cumference is  3-5  inches.  The  face  is  narrow  and  bears  a  large 
number  of  small  serrate  and  pedicellate  suckers,  arranged  in  four 
regular  alternating  rows,  and  gradually  diminishing  in  size  to  the 
tip  of  the  arm,  where  the  rows  expand  into  a  small  cluster.  These 
suckers  are  much  like  the  marginal  ones  of  the  previous  division, 
and  at  first  are  alxiut  -25  of  an  inch  in  diameter,  but  decrease  to 
abont  -10  of  an  inch  near  the  tip  of  the  arm.  The  lateral  mem- 
brane or  fold  of  skin,  of  the  preceding  divisions,  recedes  farther 
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from  the  margin  near  the  cominencenient  of  this  division,  and 
gradually  passes  uround  to  the  back  side,  where  it  forms  a  broad, 
thick  vring  or  keel,  extending  to  the  tip.  The  color,  where  pre- 
served, is  pate  reddish,  with  thickly  scattered  small  epots  of 
brownish  red. 

The  form  of  the  jaws  of  this  specimen  is  well  shown  by  figs.  5 
EDd  6.  When  in  place,  these  jaws  constitute  a  powerful  beak, 
looking  something  like  that  of  a  parrot  or  hank,  except  that  the 


U|)|>er  JsH  or  Archlleutbls 


Upper  jaw  shots  into  the  lower,  instead  of  the  reverse,  oa  in  birds. 
Id  life  the  great  spaces  beiiind  and  between  the  large,  thin,  lateral 
and  posterior  processes  and  expansions  are  filled  with  firm  muscles 
and  cartilage,  which  support  and  give  great  strength  to  the  beak. 
The  color  is  dark  brown,  becoming  almost  black  toward  the  tip, 
where  its  substance  is  thicker  and  firmer,  and  smoothly  polished 
externally.  The  upper  jaw  (fig.  5)  measures  3*85  inches  in  total 
length ;  1  inch  En  greatest  breadth ;  and  2-50  fVom  front  to  back. 
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;.  6)  is  3  inches  long ;  2-75  broad ;  and  2-65  from 

fig.  6. 


;hiteiiUiiB  monBChnB,  No.  G.    Kolur*!  si 


The  small  squids  of  our  coast  have  a  very  similar  pair  of  jaws. 


Those  of  Loligo  pallida  (figs. 
rig.  7.  Fig.  8. 


8),  are  here  figured,  twice  the 
natural  size,  for  comparison  and  to 
explain  the  terms  used  in  describ- 
ing the  large  jaws.  The  lower  jaws 
of  the  lai^e  squids  are  more  char- 
acteristic than  the  upper  ones.  In 
the  one  under  consideration  the 
points  to  be  particularly  noticed 
jawa  of  Loligo  pHiiida>  are,.first,  the  narrow,  but  decided 

notch  at  the  base  of  the  nearly  straight  cutting  edge ;  second,  the 
broad,  low,  roanded  projection  or  tooth  on  the  anterior  edge  of 
the  alfe ;  third,  the  angle  between  the  edges  of  the  alee  and  the 
rostrum  is  nearly  a  right  angle,  and  the  tip  of  the  jaw  is  slightly 
incurved. 

•Flgnre7,  upper  Jaw,  and  8,  lower  Jnw  o!  Loligo  pallida  V..  enlarged  iwodlamelera; 
a,  ttwroBtrum  orbenk;  ah.  tbe  cult  log  edge,  ni'.h  a  notch  at  6;  be,  (he  anterior  edge  ol 
the  sis  or  wings;  d,  (he  Avntal  lamina  in  the  upper  Jaw,  or  chin-portion  <'in«tfunj  Id 
Ibe  lower  Jaw;  t,  the  palntihe  lamlua  in  the  nppei-  Jaw,  or  gnlar  lamina  In  Ue  lower 
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The  most  remarkable  anatomical  character  observed  in  this  epec- 
imeD  is  found  in  tlie  form  and  arrangement  of  the  teeth  on  the 
"liogual  ribbon,"  or  odontophoTe,  for  in  this  respect  it  differs 
widely  from  all  other  known  Cephatopods. 

The  ordinary  squids  and  cuttle-fishes  all  have  these  teeth 
arranged  in  seven  regular  longitudinal  rows;  those  of  the  three 
middle  rows  being  generally  two  or  three-pronged,  as  in  Loligo 


Teeth  of  Loligo  pnllida,  much  enlarged. 
pallida  (fig.  9),  while  the  lateral  rows  have  long,  simple,  fang-ttke 
teeth.  But  tn  this  species  (fig.  10),  the  teeth  are  very  irregularly 
scattered  over  the  surface  of  the  broad  thin  membrane,  and  it  is 
difiUcult  to  trace  the  rows,  if  such  they  can  be  called,  for  the 
arrangement  seems  to  be  somewhat  in  irregular  quincunx.  The 
number  of  rows,  however,  cannot  be  less  than  twenty.    These 


igual  teeth  of  Arohitenthla  moaachns,  No.  G. 


teeth  are  all  simple,  but  vary  considerably  in  size  and  form.  They 
are  all  attached  by  a  more  or  less  rounded,  flattened  base,  and  all 
are  considerably  curved  ;  some  are  broad  and  tapering ;  others  are 
slender  and  acute ;  but  the  different  forms  and  sizes  are  irregu- 
larly intermingled  across  the  whole  breadth  of  the  membrane.'' 

'  Irregular  grsduleH  of  silica  ure  Bcattered  In  great   numbers  over  llio  mombrsDe 
unoDg  Uie  leeita,  anil  bimllar  grains  are  CDibedded  In  (be  membrane  lining  the  maoth. 
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This  peculiar  type  of  dentition  mnst  be  regarded' as  an  extremely 
generalized  one.  WLctber  it  be  also  an  embryonic  t}'pe,  or  one 
tbat  prevailed  in  ancient  geol(^cal  periods  must  be  left  for  future 
determination.  The  character  of  these  teetb  indicates  that  this 
genus  should  hold  low  rank  among  the  related  genera.  This  con- 
clusion is  coD&nned  both  by  the  structore  of  the  caudal-fin,  or 
tail,  which  somewhat  resembles  the  early  condition  of  the  fins  in 
the  young  Loligo,  soon  after  it  hatches,  and  by  the  form  and  struct- 
ure of  the  internal  shell  or  "pen,"  which  is  also  very  simple  iif 
structure,  and  but  little  differentiate*!  or  specialized. 

The  portions  of  the  pen  iu  my  possession  belong  mostly  to  the 
two  ends,  with  fragments  from  the  middle  region,  bo  that  although 
neither  the  actual  length  nor  the  greatest  breadth  can  be  given,  we 
can  yet  Judge  very  well  what  its  general  fonn  and  character  must 
have  been.  It  was  a  broad  and  extremely  thin  structure,  of  a  yel- 
lowish brown  color,  and  translucent.  Its  anterior  portion  resem- 
bles that  of  Loligo,  but  its  posterior  termination  is  entirely 
different,  for  instead  of  having  a  regular  lanceolate  form,  tapering 
to  a  point  at  the  posterior  end,  as  in  Loligo,  it  expands  and  thins 
out  toward  the  posterior  end,  which  is  very  broadly  rounded  or 
irregularly  truncate,  fading  out  insensibly  both  at  the  edges  and 
end  into  soft  membrane.  The  anterior  end,  for  about  an  inch  and 
a  half,  was  rapidly  narrowed  to  a  pen-like  point,  as  iu  Loligo; 
from  this  portion  backward  the  width  gradually  increases  from  1-2 
inches  to  5  inches,  at  a  poiut  25  inches  ^om  the  end,  where  our 
specimen  is  broken  off ;  at  thi?  place  the  marginal  strips  are 
wanting,  but  the  width  is  5  inches  between  the  lateral  midribs, 
which  were,  perhaps,  half  an  inch  from  the  margin.  Along  the 
centre  of  the  shell,  there  is  a  strong,  raised,  rounded  midrib, 
which  fades  out  a  short  distance  from  the  posterior  end,  but  is 
very  conspicuous  in  tbe  middle  and  anterior  sections.  On  each 
side  of  the  midrib  is  a  lateral  rib  of  smaller  size.  These  at  first 
divei^e  rapidly  from  tbe  central  one,  and  then  run  along  nearly 
parallel  with  the  outer  margin  and  about  -4  of  an  inch  from  it,  but 
beyond  II  inches  from  tbe  point  the  margins  are  torn  off.  Like 
the  midrib  the  lateral  ribs  gradually  fade  out  before  reaching  tbe 
posterior  end ;  near  the  place  where  they  finally  disappear,  they 
are  about  6  inches  apart. 

From  the  above  deHcription  it  will  be  seen  that  the  most  impor- 
tant and  most  characteristic  features  of  this  species,  or  rather  of 
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the  genus  to  which  it  belongs,  are  to  be  found  in  the  lingual  den- 
tition, in  t&6  internal  shell,  in  the  form  of  the  caud(d-Jins,  and  in  the 
cluster  of  small  suckers  and  tubercles  on  the  long  arms.  As 
already  stated,  the  first  three  of  these  peculiarities  indicate  a  low, 
o^  generalized  stnicturej  and  therefore  a  lovr  rank  in  our  system  of 
classification,  unless  it  shonld  be  found  to  have  some  other  char- 
acters not  yet  known  and  of  greater  importance,  which  might  out- 
weigh those  here  given.  It  will  appear,  therefore,  that  this  genns 
of  huge  squids  ehould  be  classed  below  Loligo,  which,  in  its  turn, 
would  go  below  Om-mastrephes,  to  which  genus  the  common  small 
squids  of  our  northern  coasts  belong,  for  the  latter  genus  bos  dis- 
tinct eyelids,  which  are  not  found  in  Loligo,  and  the  internal  shell 
la  also  more  specialized. 

The  pen  of  our  ArchUeuthis  seems  to  resemble  that  of  the 
ancient  genus  Teudopsia,  found  fossil  in  the  Jurassic  formations, 
and  contemporaneous  with  the  huge  marine  saurians,  Icthyoaaurua, 
Plesiosaurus,  etc.,  the  "sea-serpents"  of  those  ancient  seas. 
May  there  not  also  be  huge  marine  saurians  still  living  in  the 
North  Atlantic,  in  company'  with  the  giant  squids,  but  not  yet 
huown  to  naturalists? 

Such  a  belief  seems  quite  reasonable  when  We  consider  bow 
many  species  of  great  marine  animals,  both  among  Cephalopmls 
and  Cetaceans,  are  still  known  only  from  single  specimens,  or  even 
mere  fragments,  generally  obtaineil  only  by  chance.  Tbe  speci- 
men above  described,  is,  however,  not  the  only  specimen  of  its 
kind  that  Nas  been  observed  on  the  American  coast. 

I  have  receiveil  through  Professor  Buird,  of  tbe  Smithsonian 
Institution,  a  pair,  of  jaws  and  two  large  suckers  of  the  long  arms, 
which  were  taken   from  a  specimen  (No.  4),  Fig.  ii. 

cast  ashore  in  Bonavista  Bay,  Newfoundland. 
These  jaws  agree  precisely  in  form  and  size 
with  those  described  above,  so  that  the  size  of 
these  two  individuals  must  have  been  about  the 
same.  The  suckers  (fig,  11),  had  been  dried,  sucker  of  long  «rm  of 
and  have  lost  their  true  form,  but  the  marginal  cUub.'no.  i.'  NWural 
rings  are  perfect,  and  only  -92  of  an  inch  in  ""' 
diameter,  and  though  somewhat  smaller  than  in  tbe  specimen  just 
described,  they  have  the  same  kind  of  denticulation  around  the 
margin.  Their  smaller  size  may  indicate  that  tbe  siiccnnen  was  a 
female,  but  they  may  not  have  been  the  largest  of  those  on  the  arm. 
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Accounts  of  an  attack  made  upon  two  men  by  another  epecimea, 
in  Conception  Bay,  Oct.  27,  1873,  have  been  published  in  the 
Natdralist,^  and  in  many  other  magazines,  as  well  as  in  the  news- 
papers. In  the  encounter  the  monster  lost  two  of  his  arms  by 
amputation  with  a  hatchet.  A  portion  of  one  of  these  arms,  meas- 
uring  nineteen  feet  in  length,  was  preserred  by  Rev.  M.  Harvey 
and  Mr.  Alexander  Murray  for  the  museum  at  St.  John's,  New- 
foundland. It  has  been  photographed,  and  cuts  copied  from  the 
photograph  have  been  published  in  some  of  the  English  maga- 
zines.' 

It  is  stated  that  six  feet  of  this  arm  had  been  destroyed  before 
it  was  preserved,  and  the  captors  estimated  that  they  left  from  6 
to  10  feet  attached  to  the  creature,  which  would  malte  the  total 
length  between  31  and  35  feet.  According  to  Mr.  Murray  the 
portion  preserved  measured  but  17  feet  in  length,  when  he  exam- 
ined it,  Oct.  31, 1873,  after  it  had  been  a  few  days  in  strong  brine; 
the  circumference  of  the  slender  portion  was  3*5  to  i  inches;  of 
the  enlarged  sucker-bearing  part,  6  inches ;  length  of  the  part 
bearing  sucliers,  30  inches ;  diameter  of  largest  suclters,  1*25 
inches.  Calculating  from  the  photograph,  the  portion  bearing 
the  larger  suckers  was  about  18  inches  in  length,  and  aboul  2-i 
inches  broad,  across  the  face;  distance  between  attactiments  of 
large  suckers,  1*68;  outside  diameter  of  latter  suckers,  1-lC  to 
1-38;  inside  diameter,  '74  to  1  inch;  diameter  of  small  suckers 
.  of  the  outside  rows,  -40  to  -48  of  an  inch.  Comparing  all  these 
dimensions  with  those  of  the  Logic  Bay  specimen,  and  calculating 
the  proportions  as  nearly  as  possible,  it  follows  that  this  specimen 
was  very  nearly  one-third  larger  than  the  latter,  but  the  large 
suckers  appear  to  have  been  relatively  smaller,  for  they  were 
hardly  one-twelfth  larger  than  in  the  Logic  Bay  specimen.  As 
the  relative  size  of  the  large  suckers  is  a  good  sexual  character 
among  squids,  it  is  probable  that  this  individual  was  a  female. 
In  form,  proj>ortions  and  structure,  it  agrees  very  closely  with  the 
specimen  first  described,  and  therefore  1  do  not  hesitate  to  refer  it 
to  the  same  species.  The  lack  of  denticles  on  the  margins  of  the 
lai^e  suckers  is  probably  due  to  accidental  injury,  cither  before  or 

•  Vol.  Tlli,  No.  i,  p.  liO,  Fobniarj,  1874.  in  a  lelWr  from  Mr.  Alaiandcr  Murray. 

•  Sea'-Auaals  unJ  MaKaiina  of  NHliirul  llisiory,"  tdI.  xiii,  p.eS;  and  "Tlie  Field," 
Dec.  13, 1HI3.  Tbe  central  lino  of  Ihia  photogrniili  la  reiliiced  four  anil  a  quarter  tlmsB, 
wliUo  the  front  part  l»  reauced  abou*  four  Umes. 
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after  death, <^  bat  thia  may  possibly  be  a  sexual  character.  TUe 
fishermen  estimated  the  boiiy  of  this  individual  to  have  been 
about  60  feet  in  length  and  5  feet  In  diameter,  but  if  the  above 
proportions  be  correct,  as  1  believe,  then  the  body  could  not  have 
been  more  than  about  10  feet  long,  and  2-5  feet  in  diameter,  and 
the  long  arms  should  have  beeu  about  32  feet  in  length.  Allowing 
i  feet  for  the  head,  the  total  length  would,  therefore,  be  44  feet. 

Another  specimen  (No.  3),  probably  of  the  same  species,  and 
similar  in  size  to  the  last,  was  captured  at  Coombs'  Cove,  New- 
foundland. The  following  account  has  been  extracted  from  a 
newspaper  article  of  whieh  I  do  not  know  the  precise  date,  for- 
warded to  me  by  Professor  Baird,  together  with  a  letter,  dated 
June  15, 1873,  from  T.  K.  Bennett,  Esq.,  of  English  Harbor,  N.  F., 
who  states  that  he  wrote  the  article,  and  that  the  measurements 
were  made  by  him,  and  are  perfectly  reliable. 

"Three  days  ago,  there  was  quite  a  large  squid  ran  almost 
ashore  at  Coombs'  Cove,  and  some  of  the  inhabitants  secured  it. 
The  body  measured  10  feet  in  length  and  was  nearly  as  large 
round  as  a  hogshead.  One  arm  was  about  the  size  of  a  man's 
wrist,  and  measured  42  feet  in  length ;  the  other  arms  were  only 
6  feet  in  length,  but  about  9  inches  in  diameter,  very  stout  and 
strong.  The  skin  and  flesh  were  2'25  inches  thick,  and  reddish  in- 
side as  well  as  out.  The  suction  cups  were  all  clustered  together, 
near  the  extremity  of  the  long  arm,  and  each  cup  was  surrounded 
by  a  serrated  edge,  almost  like  the  teeth  of  a  hand-saw.  I  pre- 
sume it  made  use  of  this. arm  for  a  cable,  and  the  cups  for  anchors, 
when  it  wanted  to  come  to,  as  well  as  to  secure  its  prey,  for  this 
individual,  finding  a  heavy  sea  was  driving  it  ashore,  tail  first, 
seized  hold  of  a  rock  and  moored  itself  quite  safely  until  the  men 
pulled  it  on  shore." 

It  would  appear  ftom  this  description,  that  one  of  the  Iqng  arms 
had  Ijeen  lost  before  the  capture.  The  large  diameter  of  the  short 
arms,  compared  with  their  length,  and  with  the  size  of  the  long 
arms,  is  the  only  point  in  which  this  specimen  apparently  differed 
essentially  IVom  those  described  above.  Possibly  the  cii-cum' 
fere-Mx  was  intended, '^  which  would  make  the  proportions  agree 
well  with  those  of  the  other  specimens. 

In  a  letter  from  Mr.  Haney,  dated  Dec.  10,  1873,  he  says  that 

■•Tbe  phoiogrsph  Bhowa  Ibat  Uia  SDCkers  bad  bcea  muth  iDlured,  add  oiily  aii  of 

"A  9tmi1srinlstixlteactna1ly  occurred  Id  theileacr[ptlonorihelong  amiB.ln  liheletler 
rrom  Hr.  Murrar.  pabllehed  in  Uie  AMKRICAK  KjITUB*UST  for  Februarf,  ]ST3,  p.  1£1, 
referred  vt  aboTe,  bat  In  Uiot  [natKoce  the  error  wm  Terf  abrlona. 
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the  speaker  of  the  House  of  Assembly  stated  to  him  that  he  had 
measured  a  Bpecimen  cast  ashore  in  Fortune  Bay,  which  was  be- 
tween 42  aD<l  43  feet  iu  length,  the  tiody  and  head  together  being 
between  12  and  13  feet,  and  the  two  long  arms  each  30  feet.  This 
we  may  designate  as  No.  6. 

Dr.  Honeyman,  Geologist  of  Nova  Scotia,  has  published  in  a 
Halifax  paper,  a  statement  made  to  him  by  a  gentleman  who 
claims  to  have  been  present  at  the  capture  of  another  specimen 
(No.  7)  in  the  Straits  of  Belle  Isle,  at  West  St.  Modent,  on  the 
Labrador  aide.  "It  was  lying  peacefully  in  the  water  when  it 
was  provoked  by  the  push  of  an  oar.  It  looked  fierce  and  ejected 
much  water  from  its  funnel ;  it  did  not  seem  to  consider  it  neces- 
sary to  discbai^e  its  sepia,  as  mollusca  of  this  kind  generally 
do,  in  order  to  cover  their  escape."  •  •  •  •  "The  length 
of  its  longest  arm  was  37  feet ;  the  length  of  tbe  body  15  feet'; 
whole  length  52  feet.  The  bill  was  very  larg^.  The  suckers  of 
its  arms  or  feet,  by  which  it  lays  hold,  about  2  inches  in  diameter. 
The  monster  was  cut  up,  salted,  and  barrelled  for  dog's  meat." 
In  this  account  the  length  given  for  the  "body"  evidently  includes 
the  head  also.  This  creature  was  probably  disabled,  and  perhaps 
nearly  dead,  when  discovered  at  the  surface,  and  this  seems  to 
have  been  the  case  with  most,  if  not  all,  of  the  specimens  hitherto 
seen  living.  Animals  of  this  sort  probably  never  float  or  lie 
quietly  at  the  surface  when  in  good  health.  The  specimen  last 
described  (No,  7)  may,  possibly,  have  belonged  to  A.  princeps,  if 
the  length  of  the  body  be  correctly  stated. 

Mr.  Harvey  also  refers  to  a  statement  made  to  him  by  a  clergy- 
man. Rev.  M.  Gabriel,  that  two  specimens  (Nos.  8  and  9),  meas- 
uring re^ectively  40  and  45  feet  in  total  length,  were  cast  ashore 
at  Lamaline,  on  tbe  southern  coast  of  Newfoundland,  in  the  win- 
ter of  1670-71.  These  may  also  have  been  of  the  same  species 
as  those  described  above,  all  of  which  I  now  refer  to  Archileuthia 
monackus  of  Steenstrup. 

Note.— since  the  above  haa^been  in  tj-pe.  Ur.  Rent's  pnper,  referred  to  on  puRe  M 
baa  been  received  b;  the  editors  of  the  "AmetiCHn  Journal  of  Science,"  and  witi  be 
again  noticed  In  oar  next  article. 
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at  A.  S.  PACKARD,  JK. 

IV.    THE  LABYRIKTHDIJE. 

We  would  not  pass  over  certain  forms  doubtfully  referred  to 

the  Protozoa,  by  Cienkowaki,  the  only  one  who  has  studied  them, 

and  placed  by  Hteckel  near  the  Diatoms  and  Desmids,  in  his 

Fif.a. 


LabTrlDtbala. 

kingdom  "  Protista,"  but  wbicb  may  be  provisionally  located  near 
the  Rfaizopods.  These  organisms  were  found  by  Cienkowski  at 
Odessa  beneath  the  seaweeds  growing  on  tbe  piles  in  the  harbor. 
They  are  minute,  orange-colored  organisms,  forming  reticulated 
threads  which  enclose  spindle-shaped  nucleated  bodies.  Fig.  12, 
represents  Labyrinthula  macrocyslis,  highly  magnified,  with  the 
single  spindle-shaped  bodies  starting  out  tVom  the  mbss  on  the 
left,  and  gliding  over  the  "rope  walk,"  or  framework  of  threads. 
Ci&nkowski  gives  the  following  results  of  bis  investigations  on  the 
nature  of  these  singular  organisms,  which  we  hope  may  be  discov- 
ered in  this  country : 

1-  They  present  masses  of  cells  which  enclose  a  nucleus,  and 
which  increase  in  number  by  division ;  they  possess  a  certain  de- 
gree of  contractility,  and  now  and  then  are  covered  with  a  cortical 
anbstance. 

(37) 
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2.  These  celts  exude  a  fibrous  substance,  which  makes  a  stiS*, 
tree-like  network,  forming  a  branching  framework. 

3.  The  cells  leave  the  mass  and  glide  in  different  directions 
along  the  framework  to  the  periphery  of  the  mass.  The  Labj- 
rinthula  cells  can  only  continue  their  peregrinations  when  sup- 
ported by  this  line  of  threads. 

Development.  The  moving  celts  unite  in  a  new  mass  and  be- 
come cysts,  in  which  each  cell  ia  surrounded  by  a  hard  covering, 
the  whole  being  held  together  by  a  rind-like  substance. 

After  some  time  four  small  granules  are  formed  from  each  cyst, 
which  most  likely  become  j'oung  Labyrin,thula  cells. 

He  concludes  that  "these  peculiar  organisms  bear  no  relation 
to  any  known  group  of  beings  of  either  of  the  organic  kingdoms. 
They  cannot  be  classed  with  the  sponges,  Bhizopoda,  Gregarinte, 
or  ciliated  Infusoria,  or  with  the  algEe  or  fungi." 

LITERATURE. 
Claitmcttl.    Ueber  dlaBaaiind  EDtn-IcklDn^ilerLibTilntbaleeii.    (Schnltie'a  Ar- 
ohlT,  1687.    AbttnoC  la  Qaart.  JoDni.  Mlcr.  Science,  ISS7.1 

V.  THE  FLAQELLATA. 
As  with  the  Amceba-stage  of  the  lower  Protozoa,  so  we  have  had 
anticipations  of  the  Monads,  as  the  Flagellata  may  be  popularly 
.styled,  in  the  zoospores  of  the  lower  Protozoa  and  Monera.  The 
monads  in  point  of  structure  are  scarcely  more  highly  organized 
in  their  lowest  forms  than  the  spores  of  the  algie  and  the  zoo- 
spores of  the  other  Protozoa,  for  which  they  are  often  mistaken. 
They  are  exceedingly  minute,  oval  bodies,  with  a  nucleus  and 
contractile  vesicle  and  one  or  two  long  whip-like  cilia,  whence  the 
term  Flagellata. 

The  true  monads  have  been  studied  by  the  late  Professor  H.  J. 
Clark  with  more  success  than  by  any  one  else.  Mcmas  termo  Ehr.  ? 
is  much  like  single  individuals  of  Urella  glauconia  Ehr.  7  (Fig.  13), 
though  the  body  is  shorter  and  more  regularly  oval.  It  is  faint  olive 
in  color.  The  monads  are  provided  with  one  or  more  flogella*,  or 
bristle-like  cilia,  situated  in  M.  termo  on  the  ftont  near  the  beak* 
like  prolongation  of  the  body.  In  swimming  the  monad  stretches 
out  the  flagellum,  which  "  vibrates  with  an  undulating,  whirling 
motion,  which  is  most  especially  observable  at  its  tip,  and  pro- 
duces by  this  mode  of  propulsion  the  peculiar  rolling  of  the  body, 
which  at  times  lends  so  much  grace  to  its  movements  as  it  glides 
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from  place  to  place"  (Clark),  When  the  monad  is  fixed  the  flagel- 
lum  is  used  to  convey  food  to  the  month,  which  lies  between  the 
base  of  the  flagellum  and  beak,  or  "  lip,"  as  Clark  calls  it.  The 
food  is  thrown  by  a  sudden  jerk  and  with  precision,  directly 
against  the  month.  "  If  acceptable  for  food,  the  flagellum  presses 
ite  base  down  upon  the  morsel,  and  at  the  same  time  the  lip  is 
thrown  back  so  as  to  disclose  the  month,  and  then  bent  over  the 
particle  as  it  sinks  into  the  latter.  When  the  lip  has  obtained  a 
fair  hold  upon  the  food,  the  flagellum  withdraws  from  its  incum- 
bent position  and  returns  to  its  former  rigid,  watchful  condition. 
The  process  of  deglutition  is  then  carried  on  by  the  help  of  the  lip 
alone,  wliich  expands  latterly  until  it  completely  overlies  the  par- 
ticle. All  this  is  done  quite  rapidly,  in  a  few  seconds,  and  then 
the  food  glides  quickly  into  the  depths  of  the  body,  and  is  envel- 
oped in  a  digestive  vacuole,  whilst  the  lip  assumes  its  usual  con- 
ical shape  and  proportions." 

All  the  monads  have  a  contractile  vesicle.  In  Monas  fermo, 
Clark  observes  that  it  is  "so  large  and  conspicuous  that  its  globu- 
lar form  may  be  readily  seen,  even  through  the  greatest  diameter 
of  the  body ;  and  contracts  so  vigorously  and  abruptly,  at  the 
rate  of  six  times  a  minute,  that  there  seems  to  be  a  quite  sensible 
shock  over  that  side  of  the  body  in  which  it  is  embedded."  The 
contractile  vesicle  is  thought  to  represent  the  heart  of  the  higher 
animals.  The  reproductive  organ  may  possibly,  says  Clark,  be 
represented  in  Monas  termo,  by 
a  "verj"  conspicuous,  bright, 
highly  refracting,  colorless  oil- 
like globule  which  is  enclosed 
in  a  clear  vesicle"  called  the  nu- 
cleus. This  and  other  monads 
live  either  free,  or  attached  by 
a  slender  stalk.  As  an  example 
of  the  compound  or  aggregated 
monads    may  be    cited    Urella 

(Fig,  13),  probably  glauconia  of  Ebrenberg,  of  which  an  account, 
with  accompanying  figures,  here  reproduced,  was  published  by 
Prof.  A.  H.  Tuttle  in  the  American  Natdralist,  vi,  286.  Figs.  13, 
14  and  15  represent  two,  five,  and  about  forty  monads  of  this  spe- 
cies, magnified  1000  diameters.  Fig.  16  is  an  ideal  section  through 
a  colony  of  this  monad.    Urella,  as  Tuttle  observes,  "probably 
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A  group  or  llvB  MooadB  (Urella). 


A  colony  of  nbout  forly  Uonada  (Urella). 
Fig.  18. . 


IiIbbI  B«ctLan  Uirou^h  ■  colony  o!  UrcDiB. 
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finds  ita  nearest  ally  in  Anthopbysa,  differing  (Vom  that  genus 
principally  in  belBg  IVee^nimmirig  instead  of  fixed  upon  a  stalk." 
The  genera  Chrainydomonaa  and  Colpodella  are  represented  at 
Fig.  20,  B.  Afifgher  form  than  Monas  is  Codosiga  (Fig.  17)  in 
which  the  oval'  body  is  stalked  aiid  continued  in  ftont  into.-a  very 
high  membranous  bell-sbaped  collar.  Other  monads  are  osFtAM 
hnman  parasites,  i.e.,  Cercomonaa  v,rinarius,  C  intestinaHa  and 
Th-ichofnonaa  vaginalis. 

I'he  secondYamily  of  monads  are  the  Agtaaicea,  Here  belong 
Astasia  and  Eiiglena  (Fig.  18).  The  former  genns  is  somewhat 
amoeba-like  in  the'  changes  which  it  undergoes,  its  body,  according 
to  Clark,  during  its  amoeboid  retroversions  Ijecoming  "contorted 
intc^  a  shapeless,  writhing  mass."  'They  have  a  conspicuous,  red 
so-called  "eye-spot."  A  similar  oi^an  occurs  in  the  zoospores  of 
some  algse. 

The  third  family  of  Flt^ellata,  the  Feridinea,  is  represented  by 
Heteroniastix,  Dysteria,  Flearonema,  Peridinium  and  Ceratium. 
Clark  observes  that  Heteromaatix  is  a  transitional  form  connect- 
ing the  Flogellata  with  the  Cilidta  or  true  Infusoria.  Dysteria  ia 
still  nearer  to  the  Inf^isoria.  Clark  describee  it  as  a  two-shelled 
infusorian,  with  the  open  space  between  the  shells  provided  with 
"a  row  of  closely  set,  large  vibratile  cilia,"  with  one  larger  than 
the  others,  the  true  flagcllum.  After  a  careful  description  of  thia 
organism  he  concludes  that "  in  all  the  organization  of  this  animal 
theile  IS  nothing  which  ia  not  strictly  infiisbrian  in  character.  The 
Jaw-like  bodies  are  not  confined  to  this  alone,  for  there  are  quite  a 
number  of  others  which  possess  a  similar  apparatus  at  or  near  the 
mouth.  Chilodon  has  a  complete  circle  of  straight  rods  around 
the  mouth.  As  for  the  pivot  it  is  nothing  but  a  kind  of  stem,  such 
as  exists  on  a'  latter  scale  in  Stentor,  or  is  more  particularly  spe- 
cialized iu  the  pedestals,  of  Epistylis,  Zoothamninm,  or  Fodo- 
phrya ;  and  as  connter  to  what  we  see  !n  these  last,  I  wonld  state 
that  there  are  certain  of  the  Vorticellians  closely  related  to  Epis- 
tylis, which  hiave  nO  stem  whatever,  and  swim  about  as  freely  as 
Dysteria." 

The  Monads  are  divided  into  three  families,  thus  characterized 
by  Clans  in  his  "Grundzuge  der  Zoologie :" 

1.  Jfona^na.  Body  small^  rounded,  naked  'or  with  a  tongh 
ntembrane ;  resembling  the  zoospores  of  algee,  etc. 

2.  Aitasicea.  Body  naked  and  changeable  like  the  monads, 
only  bearing  flagella. 
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3.  Peridinea.    Body  having,  besides  the  fle.gellmn,  a  row  of 

cilia. 

Development.    The  common  form  of  reproduction  is  by  simple 

self-division.     Clark  describes  this  as  he  observed  it  in  Codosiga 
Pig.  17.  puWieirimva  (Fig.  1 7,  A) .  The  act  requires  forty 

minutes.  Tlie  first  sign  of  fission  is  a  bulging 
out  of  the  collar,  which  becomes  still  more  bell- 
shaped.  The  flagellum  next  disappears.  Then 
marks  of  self-division  appear  in  a  norroTr, 
slight  furrow  (Fig.  17,  B,  e),  extending  from 
the  front  half-way  back  along  the  middle  of  the 
body.  Meanwhile  the  collar,  which  had  become 
conical,  expands,  and,  most  striking  change  of 
all,  two  new  flagella  appear.  Then  the  collar 
splits  into  two  (Fig.  17),  and  soon  the  two  new 
CodosigfB  become  perfected,  when  they  split 
asunder,  and  become  like  the  original  Codosiga. 
Such  is  the  usual  mode  of  multiplication  of  the 
species  in  the  monads. 

A  secoud  mode,  that  of  becoming  encysted, 
has  been  rarely  observed.  Carter,  so  far  as  we 
are  aware,  was  the  first  to  attempt  to  trace  the 
life  history  of  a  monad.  We  copy  the  follow- 
ing figures  fVom  his  memoir.  Fig.  A  represents 
two  Euglena  viriiiis  in  conjunction  ;  n,  the  nu- 
cleus, c,  contractile  vesicle,  and  r,  the  red  body  ; 

FiBsion  or  Codosiga.    jj  ^^^  ^^  ^^^  ^^^^  ^^^  ^^^  breaking  up  of  the 

contents  into  the  embryonic  zoospores.    The  two  Euglenie  finally 

rig.  18. 


DerelapmeDl  of  Eogleoa  Tiridis. 
Lnd  each  becomes  spherical,  encysted  as  at  D.     Fig.  18 
the  mode  of  development  in  Euglena  agUis.    A  rcpre- 
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sents  the  adalt  Eaglena,  taken  trom  the  brackish  nater  of  marshee 
at  Bombay ;  B,  the  restiDg  stage,  traoBverse  division  haviug  taken 
place,  and  showing  that  the  red  b«dy  is  not  developed  in  the  lower 

Fig.  10. 


half;  D,  the  same,  with  a  quadruple  longitudinal  division,  showing 
that  the  red  body  is  equallj'  multiplied;  E,  linear  development, 
probably  by  longitudinal  division,  as  the  red  body  is  present  iu 
each  cell. 

We  copy  a  portion  of  the  figures  and  account  of  the  devel- 
opment of  Colpodella  pugnax  as  given  by  Cienkowski.    Figure 
Fig.  so. 


Development  of  Colpodelln. 
20,  A,  represents  this  monad  before  talcing  food ;  B  represents 
three  Colpodellffi  in  the  act  of  absorbing  the  nucleus  of  a  Chlamy- 
domonas ;  at  C  is  a  single  Colpodella,  without  the  nucleus,  and 
much  swollen  anteriorly.  Finally  the  Chlamydomonas  Is,  as  it 
were,  eviscerated,  nothing  but  the  body  walls  being  left.  After 
this  wholesale  plundering  of  the  contents  of  the  Chlamydomonas, 
it  then  passes  into  a  "cell"  or  encysted  state,  as  at  D  (a,  the  mass 
of  food,  colored  red).  The  contents  of  the  cell  then  break  up  into 
a  number  of  masses,  as  at  E,  which  finally,  as  at  F  (the  masses 
destined  to  change, into  zoospores),  issue  iVom  the  cyst  in  a  mass 
enrroundcd  by  a  thin  membrane,  which  gradually  disappears,  when 
the  free  zoospores  make  off  in  every  direction.  Gr  represents  tho 
encysted  body  of  the  monad,  without  the  ball  of  food.  He  also 
shows  that  another  unknown  monad,  a  species  of  Bodo,  and  three 
species  of  Pseudospora  also  develop  by  becoming  encysted. 
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Messrs.  DalliDger  and  Drysdale  describe  in  two  nnknovD  mo- 
nads the  process  of  endys^ing  and  the  dGvelopment  of  zoospores, 
tlie  sarcode  mass  pasaing  tlirough  a  process  resembling  the  s^- 
mentation  of  the  egg  into  four,  eight  and  many  spheres,  each 
sphere  ultimately  becoming  a  monad.  The  changes  were  noticed 
with  greater  fulnesa  of  detail  in  another  unknown  monad,  Fig. 
21,  A,  When  about  to  pass  into  the  encysted  stage  it  became 
amoeboid  in  its  form,  but  still  very  active ;  at  the  stage  B,  how- 
ever, it  became  apberical  and  quiet,  and  finally  lost  the  flagellum, 
Pig.  II. 


Derelopmeot  or  ■  Monad. 
and  the  contents  suddenly  divided  into  four  portions,  separated 
by  a  white  cruciform  mark  or  furrow.  Then  an  intense  activity 
pervaded  the  sarcode  mass,  "a  sort  of  interior  whirling  motion" 
like  the  rushing  of  water  "round  the  interior  of  a  hollow  glass 
sphere  on  its  way  to  the  jet  of  a  fountain,"  as  indicated  at  C. 
This  action  lasted  from  ten  to  seventy  minutes,  when  it  stopped 
and  the  mass  broke  up  into  small  embrj'onic  zoospores,  as  at  D, 
which  began  a  "quick  writhing  motion  upon  each  other,. like  a 
knot  of  eels."  After  remaining  in  tliis  state  from  seven  to  thirty 
minutes,  they  separated  and  swam  away.     Thus  far  they  bad 
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passed  tbrongh  the  ordinary  mode  of  rormation  of  young;  monads, 
but  the  authors  noticed  among  the  swarm  of  raonada  some  much 
l«^r,  and  differing, ft-om  the  others  in  being  very  granular  towards 
the  flagellate  end.  These  fastened  tlieraselves  upon'one  of  the 
smaller  common  forms,  Fig.  21 ,  E,  and  finally  absorbed  it,  a  proc- 
ess certainly  analogous  to,  if  not  identical  with,  conjugation.  It 
then  assumed  a  resting  condition,  as  at  F.  The  sphere  then 
opened  slowly  and  a  glairy  looking  fluid  poured  out.  On  careful 
examination  of  this  fluid,  with  powers  of  2500  to  5000  diameters, 
seven  hours  after  emission  tiny  dots,  semitransparent  and  yellow- 
ish, appeared  as  at  G.  In  an  hour  and  ten  minutes  the  dots  ap- 
peared as  at  H  ;  afler  two  hours  more  as  at  I.  The  sharp-pointed 
bodies  at  I  became  rounder,  and  from  the  pointed  end  a  flagellum 
developed  as  at  J,  when  they  were  ninety  minutes  older  than  at  I. 
At  this  time  "motion  first  showed  itself;  this,  however,  was  not 
the  motion  usual  to  the  monad,  but  a  motion  of  horizontal  vibra- 
tion from  a  through  b  and  c,  to  d,  and  then  back  again."  It  then 
swam  away,  became  plump  as  in  K  and  then  was  followed  into 
the  stages  fVom  A  to  E,  the  last  figure  (L)  representing  the  com- 
plete monad,  thus  passing  through  two  cycles  of  existence. 

Three  modes  of  development  in  the  Flagellata  seem  therefore 
established,  as  follows: — 

1.  Simple  fission. 

2.  The  production  of  monads  by  encysting. 

S.  The  production  of  monads  by  encysting  and  conjugation, 
with  a  resting  stage  and  the  production  of  excessively  minnte 
zoospores  which  grow,  finally  becoming  normal  monads. 

It  wilt  be  seen  that  these  methods  of  increase  are  paralleled  by 
those  observed  in  the  Monera,  the  Gregarinida  and  the  Rbizopoda. 
It  appears  that  there  is  here  nothing  like  a  sexual  development, 
unless  we  have  something  analogous  to  it  in  the  conjugation  (?) 
of  the  monads  described  by  Dallinger  and  Drysdale,  but  which 
they  themselves  do  not  call  conjugation,  merely  confining  them- 
selves to  a  statement  of  the  facts  observed  by  them. 
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VI.  THE  NOCTILUC^. 
Tossed  from  one  place  to  aDother  among  the  Protozoa,  we  have 
now,  thanka  to  the  researches  of  Cienkowski,  certain  grounds  for 
placing  the  Noctilucie  near,  if  not  among  the  Flagellata,  from  the 
reaemblance  of  the  zoospores  to  the  monads ;  while  they  seem  to 
form  a  more  highly  developed  type.  It  thus  appears  that  by  a 
study  of  the  mo<le  of  growth  of  the  Protozoa,  as  in  the  rest  of  the 
animal  world,  we  can  atone  obtain  correct  ideas  as  to  the  affinities 
of  the  respective  groups. 

The  Xoctiluca  (Fig.  22)  is  a  highly  phosphorescent  organism, 
so  small  as  scarcely  to  be  seen  with  the  naked  eye,  being  from  -01 
Fig.u.  to  *04   inch   in  diameter.     It  occurs  in  great 

numbers  on  the  surface  of  the  sea.     It  has  a 
k  nearly  spherical  jelly-like  body,  with  a  groove 
m  on  one  side  from  which  issues  a  curved  hlnment, 
r  used  in  locomotion.     Near  the  base  of  this  fila- 
ment is  the  month,  having  on  one  side  a  tooth- 
like projection.     Connecting  with  tUe  mouth  is 
an  cusophagus  which  paasea  into  the  digestive 
%  cavity,  in  front  of  which  lies  an  oval  nucleus. 
Beneath  the  outer  skin  or  firm  membrane  sur- 
Kociiiuca  miiisria.    funding  the  body  is  a  gelatinous  layer,  con- 
taining nnmerous  granules,     A  network  of  granniar  fibres  arises 
from  the  granniar  layer ;  these  fibres  pass  into  the  middle  of  the 
bpdy  to  the  nucleus  and  digestive  cavity. 

Development.  Baddely  had  noticed  a  multiplication  by  division 
and  reproduction  by  internal  buds,  and  Busch  had  Fig.  is. 
observed  round,  transparent  disks,  of  the  same  size, 
consistence  and  optical  properties  as  the  Noctilucie  ' 
occurring  among  them,  but  could  not  determine 
what  relations  they  bore  to  the  former.  It  was,  how- 
ever, reserved  for  Cienkowski  to  trace  the  develop- 
ment of  monad-like  zoospores  in  these  reproductive 
bodies.  Fig.  23  represents  these  zoospores.  Tbey 
move  about  by  a  long  flagellum.  The  tooth-like 
process  (s)  is  thought  by  Cienkowski  to  be  a  rudi- 
mentary condition  of  the  "  whip  "  near  the  mouth  of  Nociiiuc 
the  adult  Noctiluca.  By  keeping  specimens  in  a  drop  of  water  on 
a  thin  glass  which  was  placed  over  a  moist  chamber  so  as  to  ex- 
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clnde  all  access  of  dry  air  to  the  water  in  which  the  animals  were 
living,  be  was  enabled  to  observe  them  for  twelve  hours.  The 
stages  he  observed  were — 

"let.  Xoctiluca-like  bodies,  but  without  month  or  lash,  aod 
having  a  doubly  spherical  or  so-called  biscuit  form,  each  partial 
sphere  having  a  granular  protoplasmic  mass  with  fine  branching 
rays,  the  two  masses  being  connected  more  or  less.  2d.  The  pro- 
toplasm connects  so  oa  to  Torm  a  disk  on  one  pole  of  the  irregular 
doable  apheroid,  which  gradually  becomes  spherical,  exhibiting 
three  or  four  depressions  at  one  pole.  3d.  The  formation  of  the 
disk  is  preceded  by  a  segmentation  of  the  entire  mass  of  the  pro- 
toplasm of  the  Noctiluca  into  two,  four,  eight,  sixteen,  etc.  parts, 
aCter  which  the  disk  begins  to  grow  up  on  the  surface  of  the  Noc- 
tiluca. 4th.  The  protoplasmic  disk  sends  out  stumpy  processes 
which  project  from  the  surface  of  the  spheroid  and  exhibit  pecu- 
liar wri^ling  movements.  5th.  The  mass  commences  to  divide 
into  smaller  pieces,  the  vesicle  being  now  quite  spherical.  The 
commencement  of  this  division  was  not  directly  observed,  but  later 
stages,  in  which  clumps  of  protoplasmic  matter  were  seen  arranged 
at  first  in  groups  of  eight ;  these,  then,  were  followed  carefully 
through  their  }livisioa  into  groups  of  sixteen  irregular,  oblong 
particles.  These  products  of  division  appear  like  denser,  aharply- 
defined  masses  or  nuclei,  lying  in  a  less  dense  surrounding  gran- 
ular plasma.  6th.  The  next  stage  was  one  of  the  first  and  most 
commonly  observed,  in  which  the  protoplasmic  disk,  formed  as 
ahore  described,  has  become  entirely  split  up  into  small  oval  bod- 
ies, each  -016  millimetre  long.  The  aggregated  mass  of  these  oval 
spores  sometimes  appears  as  a  disk  at  one  pole  of  a  Noctiluca- 
like  vesicle,  or  as  a  girdle  passing  round  it.  7th.  By  high  powers 
each  oval  particle  is  seen  to  have  a  terminal  cilium,  and  whilst 
□nder  observation  many  were  seen  to  separate  IVom  the  disk  and 
swim  about  as  free  swarm-spores  "  (Fig.  23). 

Cienkowski  also  observed  the  fusion  of  two  Noctilucie.  "  The 
two  animals  place  themselves  wiih  the  two  so-called  'oral  aper- 
tures' close  to  one  another,  and  through  these  a  protoplasmic 
bridge  ia  formed,  which  unites  the  nuclei  of  the  two  individuals. 
Later,  at  the  points  of  contact,  t!ie  outlines  of  the  two  Noctihica- 
vesicles  fuse,  and  thus  the  double-spheroid  or  biscuit-shaped  blad- 
ders are  formed.  By  further  fusion  the  pinching  in  of  the  vesicle 
disappears  from  one  side,  so  that  the  vesicle  becomes  more  nearly 
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Bpherical.  Ueaowbile  tbe  two  nuclei  become  completely  nised 
into  one,  retaining,  hovrever,  their  radiatiog  threads  aqd  network, 
as  in  normal  individoBla.  Tbe  cross-striped  'lashes'  and  tbe 
'  teeth '  of  tbe  two  fused  Noctilucse  abo  disappear.  -A^l  trace  of 
the  double  origin  of  these  '  copnlated  Noctilocs  'may.  pass  a^ay 
by  the  disappearance  of  the  fold  on  tbe  surface,  near  to  wbicb;tbe 
nucleus  lies,  and  thus  a  Noctiluca  reside  is  fonped,  which  i^  al- 
ways larger  fhan  the  jiormal  Noctiluca,  and  seems  identical  with 
the  bodies  noticed  liy  Busch,  and  also  very  probably  identical 
with  the  biscnit-sbaped  and  spherical  Noctiluca  vesicles  in  which 
Cienkoweki  has  traced  tbe  formation  of  the  swarm-spores.  A 
direct  observation  of  the  formation  of  swarm-spofee  in  the  copu- 
lated forms  Cienkoweki  was  not  able  to  obtain." ," 

This  fusion  of  two  Noctilucai  is  not,  however,  essential  for  the 
production  of  zoospores,  as  they  appear  whether  conjugation  has 
occurred  or  not.  When  it  does  occur,  however,  it  seems  to  be  of 
a  sexual  nature.  Conjugation,  though  by  no  means  necessary, 
does  frequently  take  place,  and  "  as  in  the  Aision  of  the  zoospores 
of  Myxomycetffi,  and  tbe  copulation  of  Actinophi^s,  aud  others, 
leads  to  an  augmentation  of  the  mass  of  the  protoplasm."  "  Zo- 
ospores," he  adds,  "  occur  in  quite  small  Noctilucse,  which  cer- 
tainly could  not  be  the  product  of  tbe  fusion  of  two  individuals. 
So'inetimes  tbe  zoospores  develop  very  rapidly  whilst  still  iu  tbe 
disk,  and  their  protoplasm  becomes  differentiat«d  into  a  nucleus 
and  radiating  threads."  Cienkowski  considers  that  tbe  zoospores 
of  Noctiluca  decide  the  systematic  position  which  must  be  as- 
signed to  this  organism.  It  seems  to  him  that  they  are  animals 
of  large  dimensions  belonging  to  the  division  of  the  Fl^ellata. 

A  single  mode  of  growth,  therefore,  occurs  in  Noctiluca,  i.e. 
development  from  zoospores. 

LrTERATDKE. 

£iiic&.  Das  Ueerlenchlen  and  din  Noctiluca  (m  Beobachtongen  Uber  Anstamie 
nnd  Enlnicklung  einlger  wErbeltoseu  Seetliiere.    1^1). 

Iluitev'    On  UiG  Structnre  of  Koctilucs  mlllarle.    (QunK.  Joarnal  Mic.  Scl.,  18.Vi.) 

\uair^agei.  ObeerTatloDS  cur  lee  KtKlUuqaei.  (jVnnaled  <lea  Science  Sat.,  ISM, 
SDd  Atinnle  Nat.  HLst.,  183S.) 

CtenioiBMil.  Schtr^iDcrblldung  be[  Noctiluca  miUarif.  (Schultze'i  Archiv,  IB?!. 
TtuuUIIod  tn  AaoBls  aod  UBguliifl  Natural  HiBloTf,  IBTt.    See  also  1871,  p.  4lt.) 
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THE  WHEELEE  GEOLOGICAL  SURVEY  OF  NEW 
MEXICO  FOR  1874. 

BT    E.   D.    COPE. 

Tbe  Engineer  Topc^apfaicnl  and  Geological  Survey  west  of 
the  100th  meridian,  under  Lieut,  Geo.  M,  Wheeler,  left  Pueblo 
during  the  month  of  July  for  the  prosecution  of  their  labors  in 
New  Mexico.  It  was  divided  into  eight  parties,  of  which  six  were 
primarily  topograpbical  and  tvro  devoted  to  geol<^ical  and  biolog- 
ical iuveatigatioD. 

Of  the  former  one  only,  that  under  charge  of  Lieut.  Blunt,  oper- 
ated east  of  the  Rocky  Mountains,  while  the  remaining  five  sur- 
veyed ftom  tbe  Colorado  line,  or  near  it,  southward  as  far  as  the 
Rio  £1  Rito  and  Canon  Apache,  in  the  following  order:  at  the 
north  Lieut.  Marshall ;  then  Wheeler,  Whipple,  Bimie,  and  last, 
Lieut.  Price.  The  last  named  officer  having  been  incapacitated 
by  sickness  was  succeeded  in  charge  by  Mr.  Klett.  Tbe  two 
remaining  parties  were  assigned  extensive  territorial  areas,  as  the 
nature  of  their  work  required  widely  extended  reconnoissances,  as 
well  as  studies  in  special  localities,  the  position  of  which  could 
not  be  foreseen.  Dr.  Rothrock  was  in  charge  of  a  party  which 
explored  tbe  botany  and  zoology  of  southern  Arizona  and  New 
Mexico,  and  Dr.  Yarrow  and  Prof.  Cope  investigated  the  geol<^;y 
and  paleontology  of  the  northern  portion  of  the  latter  territory. 

We  propose  to  speak  of  the  work  of  the  last  named  party  at 
present,  as  several  of  the  othvB  have  not  yet  come  in  horn  the 
field.  Dr.  Yarrow  having  left  for  Washington  about  the  middle 
of  September,  according  to  previous  arrangement,  the  direction 
devolved  on  the  writer.  The  results  obtained  have  been  highly 
interesting  and  important  to  geological  science.  An  analysis  of 
the  structure  of  the  region  traversed  between  Pueblo  and  Santa 
Fe  was  accompanied  by  successful  collecting  of  fossil  remains  in 
many  of  the  strata.  Thus  the  Cretaceous  beds  near  the  Huer- 
fano yielded  many  fine  fossil  shells  and  teeth  of  extinct  fishes, 
and  the  carboniferous  limestone  of  the  Sangre  del  Christo  pass  was 
found  to  be  equally  rich.  A  unique  collection  of  a  large  number 
of  most  beantifuUy  preserved  invertebrate  remains  was  procured 
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ttora  the  same  formatioti  Dear  Taoa.  Below  the  I^coris  Moun- 
taios  the  sand  beds  and  bluffs  of  the  Pliocene  formation  fill  the 
valley  of  the  Rio  Grande.  These  are  the  deposits  of  a  lake  of 
comparatively  modern  age,  and  in  some  localities  they  abound  in 
remains  of  the  skeletons  of  the  anim&la  that  inhabited  the  anr- 
rounding  continent  at  that  time.  Mastodons  of  species  quite  dif- 
ferent (tom  that  so  frequently  found  in  the  Eastern  states  were 
found  to  be  abondant,  while  camels  and  horses  had  evidently  ex- 
isted in  droves.  One  of  the  most  singular  discoveries  was  that  of 
deer  which  did  not  shed  their  horns,  aa  do  modem  species  of  that 
type.  There  is  abundant  reason  to  believe  that  they  Were  fre- 
quently broken  off  in  combats,  so  that  while  some  individuals  of 
a  species  had  solid  horns  like  the  giraffe,  others  of  the  same  spe- 
cies had  them  united  by  a  suture  with  a  burr  like  the  deer.  To 
keep  the  herbivorous  animals  in  check,  there  were  several  species 
of  wild  dogs,  while  a  large  vulture  allied  to  the  turkey  buzzard 
was  prepared  to  eat  them  when  life  had  departed,  as  the  fossil  re-  , 
muns  demonstrate. 

After  concluding  the  investigation  of  this  basin,  the  geologist 
was  enabled  through  the  courtesy  of  Gen.  Gregg  commanding  the 
district  of  New  Mexico,  to  make  an  exploration  of  the  geology  of 
the  region  at  the  northern  end  of  the  Zandia  Mountains,  forty 
mUes  south  of  tianta  h'&.  Here  numerous  fossil  remains  were 
found,  including  those  of  the  hairy  elephant,  Elephaa  primigeniua 
(var.  Columbi).  The  party,  after  examining  the  geology  of  the 
Eastern  Jeruez  mountains,  passed  north  to  Abiquiu  on  the  Rio 
Chama  and  through  the  canon  Canjelon  to  Tierra  Amarilla. 

The  writer  had  been  led  to  suspect  the  existence  of  a  tertiary 
lake  basin  on  the  divide  of  the  draini^e  of  the  Chama  and  San 
Juan  rivers,  and  had  already  pnblished  his  belief  that  the  rich  life 
of  the  Eocene  period  of  Wyoming  had  been  preceded  by  older 
forms,  which  had  lived  upon  older  territory  in  the  southeru  regions 
of  the  great  basin.  This  position  was  fully  confirmed  by  my  dis- 
covery in  the  region  in  question  of  an  enormous  mass  of  lacus- 
trine deposits  of  some  3000  feet  in  thickness,  which  cover  an  area 
of  at  least  3000  square  miles  (probably  more)  which  includes 
remains  of  the  oldest  mammalian  fauna  of  the  continent,  and  which 
corresponds  with  the  lowest  of  the  fossil  bearing  beds  of  Wyom- 
ing. About  100  species  of  vertebrate  animals  were  obtained,  of 
which  two-thirds  are  mammalia,  and  a  large  percentage  new  to 
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science.  The  crocodiles  were  very  nnmerons  and  turtles  swumed. 
The  mammalia  did  not  embrace  many  of  the  modem  classes,  but 
exhibit,  according  to  the  preliminary  reports  published  by  direc- 
tion of  Lieat.  Wheeler,  characters  of  orders  of  which  little  has  been 
known.  The  largest  species  were  those  of  the  genus  Batbmodon, 
of  which  Ave  species  were  discovered,  which  range  fVom  the  size 
of  the  Indian  rhinoceros  to  that  of  the  tapir.  They  resembled 
closely  the  elephants  in  the  stmcture  of  the  feet  aud  legs,  but  the 
tapir  and  the  bear  in  the  characters  of  the  skuli.  They  were 
armed  with  moat  formidable  tusks,  and  their  crania  were  solid  and 
well  thickened  to  repel  attack.  Besides  these  there  were  nnmer- 
oaa  species  more  nearly  resembling  the  tapirs,  and  in  some  remote 
degree  the  horses,  of  a  more  harmless  type,  while  a  numerous 
population  of  camivora  restricted  the  increase  of  the  rest.  Six- 
teen species  of  flesh-eating  forms  were  found,  some  of  them  mi- 
nnte,  and  others  of  powerftil  malie,  but  all  far  removed  from  the 
existing  types,  and  more  or  less  related  in  structure  to  other  kinds 
of  qnadrupeds,  especially  to  those  of  insectivorous  habits.  Some 
of  them  possessed  teeth  of  extraordinary  strength,  and  were  ap- 
parently bone  breakers,  while  the  excessively  worn  condition  of 
the  teeth  and  tusks  of  some  others  indicate  hard  diet  and  friction 
against  resisting  bodies.  An  order  of  very  peculiarly  constructed 
animals  was  represented  by  several  species.  These  had  much  the 
structure  of  the  gnawing  order  (Rodentia)  in  their  dentition, 
which,  however,  includes  many  peculiarities,  hut  resembled  some 
of  the  hoofed  animals  in  their  feet.  The  only  known  example  of 
this  order  (the  Tozodontia)  had  been  previously  obtained  from 
the  late  tertiary  deposits  of  South  America. 

The  boundaries  of  this  lake  basin  were  pretty  well  determined, 
and  attention  directed  to  the  structure  of  the  hill  and  mountain 
regions  wliich  constituted  its  shores.  Among  these  were  found 
marine  and  fresh  water  formations,  containing  abundant  fossil 
remains,  with  beds  of  lignite  of  fifty  feet  or  more  in  thickness. 
One  of  the  lake  deposits  contains  an  abundance  of  petrified  wood, 
while  a  lower  formation  was  found  to  contain  the  teeth  and  bones 
of  saorians  of  large  proportions,  and  apparently  of  greater  anti- 
quity than  those  heretofore  obtained  in  the  West. 

The  brilliant  colors  of  some  of  the  strata  observed  are  very  re- 
markable, and  tbe  scenery  is  rendered  highly  picturesque  by  the 
escaipments  of  obliquely  elevated  strata,  which  traverse  the  coun- 
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try  for  sixty  miles  and  more,  parallel  to  the  mountain  axis.  Most 
carious  are  the  remains  of  human  dnellinga  which  stand  in  lines  on 
the  summits  of  these  rock  crests,  and  almost  all  the  more  inaccessi- 
ble and  remote  points  of  the  failla.  They  were  often  found  stouding 
OD  the  summits  of  ledges  of  fVom  five  to  twelve  feet  in  width,  with 
precipices  of  several  handred  feet  in  depth  on  one  or  1}oth  sides ; 
or  occupying  ledges  on  the  aides  of  precipices  forming  the  walls 
of  c^ons,  in  positions  only  accessible  by  perilous  climbing. 
These  localities  are  often  remote  from  water,  In  some  cases  more 
than  twenty  miles. 

The  party  collected  and  brought  within  reach  of  transportation 
about  a  ton  of  fossil  remains  They  crossed  directly  from  the 
Rio  Puerco  to  Conejos  over  the  San  Juan  Mouutains  by  a  pass 
some  twenty  mites  in  length,  where  they  were  overtaken  by  a 
severe  snowstorm.  They  returned  to  Pueblo  on  the  11th  of  No- 
vember. 


REVIEWS  AlTD  BOOK  I70TICB8. 

Ehbhtoloot  of  the  Ctemof&oba.  1  —  The  development  of 
certain  jelly  fishes  (Ctenophorse)  belonging  to  the  genera  Idyia 
and  Plenrobrachia  has  been  elaborated  in  this  memoir  with  great 
care  and  beauty  of  illustration  by  Mr.  A.  Agassiz.  He  gives  a 
connected  account  of  their  history  trom  the  earliest  stages  in  the 
egg  until  all  the  features  of  the  adnlt  appear.  While  the  mode  of 
segmentation  of  the  yolk  is  extraordinary,  the  embryo  attains  tbe 
adult  form  without  any  metamorphosis,  the  changes  being  very 
gradual.  Mr.  Agassiz's  observations,  with  tbe  preceding  ones  of 
Muller,  Gegenbaur,  Kowftlevsky  and  Fol,  give  us  a  tolerably  com- 
plete view  of  the  mode  of  development  of  this  order  of  jelly 
fishes.  These  Ctenophone  on  our  coast  spawn  late  in  the  summer 
and  fall.  The  young  brood  developed  in  the  autumn  comes  to  the 
surface  the  following  spring  nearly  full-grown,  to  lay  their  eggs 
late  in  the  summer.  The  autumn  brood  moat  probably  passes  tbe 
whole  winter  in  deep  water,  and  it  must  take  six  to  eight  months 
for  the  young  to  attain  their  maturity.    The  memoir  closes  with 

■  EtabTjology  of  the  CMnopherK.  Bf  Alexander  AgtiBdf ,  with  S  plMea  Mid  tgant 
prinlad  Id  the  text.  From  the  Ueoioln  ot  the  Amer.  Acad.  Art*  and  Science*,  z,  Ang. 
1874.    4t«,  pp.U. 
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a  vigorous  and  trenchant  criticism  of  Haeckel'a  Gastrula  the- 
ory, exposing  Its  weak  points.  Mr.  Agassiz  regards  the  assump- 
tions of  Haeckel  formiDg  the  basis  of  his  Gastrala  theory  as 
"wholly  unsupported."  It  must  "take  its  place  by  the  side  of 
other  physio -philosophical  systems,"  and  he  denies  that  we  hBve 
been  "  able  to  trace  a  mecbanicU  cause  for  the  genetic  connection 
of  the  various  branches  of  the  animal  kingdom." 

Entoholoot  is  Illinois.' — We  have  noticed  prerionsly  the  im- 
portant entomological  reports  made  by  Mr.  Biley  to  the  state  of 
Missouri ;  we  now  have  before  us  a  Report  of  about  two  hundred 
pages  by  the  state  entomologist  of  Illinois.  It  is  fnlly  illustrated 
by  admirable  drawings  mostly  from  the  pencil  of  Mr.  Biley,  and 
is  well  printed.  Instead  of  treating  directly  of  injurious  insects,  it 
is  a  treatise  on  the  beetles  of  the  United  States,  and  aa  such  will 
serve  to  prepare  the  way  for  future  reports  on  economic  ento- 
mology. The  work  is  excellent  as  an  introduction  to  a  study  of 
the  beetles,  which  comprises  some  of  the  most  injurious  species, 
and  we  bespeak  for  it  a  lai^e  circulation  outside  of  the  state.  We 
could  find  some  fault  with  the  general  classification  of  the  insects, 
hut  the  aim  of  the  work  and  successful  treatment  of  the  subject 
preclude  such  criticism.  The  transformations  of  a  number  of 
new  beetles  are  described  and  figured. 

PoLABizATiox  OF  LiGHT.^ — This  IB  another  of  the  elegant  and 
popular  treatises  reprinted  with  additions  and  new  plates  from 
"Nature."  They  contain  the  substance  of  lectures  delivered  at 
various  times  to  workpeople,  and  "  constitute  a  talk  rather  than  a 
treatise  on  polarized  light,"  says  the  author. 

BOTAHT. 

Do  Varieties  weab  oct  ob  tend  to  weab  oirr? — In  an  inter- 
esting article  on  this  subject  in  the  New  York  "Tribune,"  Prof. 
Gray  discusses  this  question,  and  concludes  that  "  sexually  propa- 
gated varieties,  or  races,  although  liable  to  disappear  through 
change,  need  not  be  expected  to  wear  out,  and  there  is  no  proof 
that  they  do ;  also,  that  non-sexualty  prop^ated  varieties,  though 
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not  liable  to  change,  may  theoretically  be  expected  to  wear  out, 
but  to  t)e  a  very  long  time  ajjont  it." 

CiPBiPEbiDif  SFECTA.BILE. — Last  Spring  I  found  on  East  Moun- 
tain, Williamstown,  two  flowers  of  the  Cypripedium  tpectabile 
Swartz,  growing  from  the  same  rtalk,  one  of  which  was  the  reg- 
nlar  color,  nearly  all  purple,  and  the  other  was  pure  white. — J.  S. 

KiNGSLEI. 

ZOOLOaY. 

Note  om  Stbrha  lomoipennis  Norduann.— In  the  Natobaust 
for  July,  1874  (p.  433),  a  tern,  "new  to  the  Atlantic  coast  of 
North  America,"  was  described  by  me  under  the  name  of  Sterna 
Portlandica — in  event  it  should  prove  distinct  fVom  S.  longipennis 
•  Nordm.,  with  which  Dr.  Cones  identiSed  Mr.  Lawrence's  S.  Pikei 
(see  Key,  p.  320).  At  that  time  no  specimen  of  Nordmann'a 
species  existed,  so  far  as  known,  in  the  United  states,  so  that  a 
satisfactory  comparison  conld  not  be  made,  while  the  new  bird  did 
not  agree  well  with  the  description  of  S.  Pikei  in  the  ninth  volume 
of  the  Pacific  Railroad  Reports  (p.  863).  In  order  to  settle  the 
question  of  .the  relationship  of  S.  Portlandica,  Dr.  Otto  Finscb, 
•  Curator  of  the  Bremen  Museum  in  Germany,  kindly  forwarded  to 
the  Smithsonian  Institution  the  only  specimen  of  S.  tongipennia, 
a  fine  example,  in  perfect  plumage,  procured  at  the  sea  of  Baikal, 
Siberia,  June  3,  1870.  Having  thus  an  opportunity  of  actual 
comparison  of  specimens,  the  results  are  herewith  given : 

Sterna  longipennis  Nordmann  is  very  closely  related  to  S. 
liintndo,  fh>m  which  it  scarcely  difi'ers  more  than  as  a  geographi- 
cal race,  and  is  very  distinct  from  both  S.  Pikei  and  S.  Port- 
landica, The  degree  of  relationship  between  the  four  forms  is 
shown  below : 

A.— Beneath  ashy  white;  nape  pale  pearl-gray;  forebesd  black  in  sum- 
mer; feet  red.    Tarsus -70  or  more ;  cultnen  1'40  or  more. 

Bin  red,  the  tenninal  third  black.  Wing,  10  36;  t^l,  S-60; 
depth  or  fork,  3-10;  culmcn,  1-50;  depth  of  bill,  SO; 
tarsus,  '80;  middle  toe,  -68. 


Bill  black,  the  upper  mandible  beneath  the  nostril  and  the 
boaal  tivo-ihlrds  of  tbe  lower  Inclining  to  reddish. 
Wing,  10-35;  tail,  6-30;  depth  of  fork,  K-55;  culmen, 
160;  depth  of  bill  -30;  tarsas,  TS;  middle  toe,  -68. 
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B.— BensBtb  snowy-white;  nape  pare  white;  forehead  wholl;  white  la 
Bammer;  feet  black  or  red;  taraas    60  or  less;  calmen,  I-2G  or 

BUI  deep' black;  feet  deep  black.  Wing,  9-60;  tall,  6'00; 
depth  of  fork,  2-60;  culmea,  1-16;  depth  of  bill,  -25; 
UTsas,  -eS;  middle  toe,  -60. 

S.   POKTLAKDICA. 

BUI  dnsby  reddish;  feet  rcddlab.  Wing,  900;  tall,  S'60; 
CDlmeo,  1-12;  tarsas,  -SO. 

S.   PiKEI- 

S.  longipennia  ^reee  very  closely  with  both  S.  hirttndo  and  S. 
macrottra  in  the  main  points  of  coloration,  having  the  same  de- 
cided grayish  tinge  to  the  lower  parts  and  nape,  and  the  forehead 
black.  The  specimen  compared,  however,  differs  from  both  these 
species  in  having  the  white  terminal  borders  to  the  longer  scapu- 
lars, tertials  and  inner  primaries  much  leas  distinct ;  the  outer 
Bnrfa.ce  of  the  primaries  is  more  silvery,  and  the  black  of  the  nape 
appears  to  extend  farther  down,  terminating  at  about  3-00  from 
the  base  of  the  cnlmen  instead  of  at  leas  than  ,2-50.  Whether 
this  last  feature  depends  upon  the  "make"  of  the  skin  is  uncer- 
tain.— Robert  Ridgwat. 

QEOLOQY  AND   FALEONTOLOQY. 

New  FORMS  of  Elashosaurid^. — Professor  H.  G,  Seel ey  has 
recently  examined  the  structure  of  the  reptiles  found  in  the  Eng- 
lish rormatioDS  referred  by  authors  to  the  old  genus  Flesiosaurus. 
He  finds  that  the  modifications  in  the  structure  of  the  scapular 
arch  are  such  as  to  require  their  reference  to  two  families,  the 
Plesiosauridffi  and  Elasmosauride.  The  former  embraces  only  the 
gcDus  Plesiosanrus ;  the  latter  includes  Etasmosaums  and  three 
new  genera,  namely,  Eretmosaurus,  Colymbosaurus  and  Murteno- 
sauruB.  The  characters  distinguishing  these  genera  are  princi- 
pally discoverable  in  the  scapular  arch. —  E.  D.  C. 

Aherican  Tipes  in  the  Cretaceods  of  New  Zealand. — Mr. 
Hector,  the  paleontologist  of  New  Zealand,  has  obtained  and  de- 
cribed  the  remains  of  numerous  extinct  reptiles  which  present  va- 
rious points  of  resemblance  to  those  disclosed  by  explorations  in 
Kansas,  and  described  in  Dr.  Hayden's  annual  reports.  Thus  he 
finds  a  species  of  Polycotylus  and  a  form  which  he  states  to  be 
allied  to  Elasmosaurus,  called  Tanivasaurus.     He  adds  a  number 
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of  species  of  Pythonomorpha,  among  vrhich  are  a  Liodon,  with  a 
conic  muzzle,  and  a  new  genus  allied  to  Clidastes.  Other  species 
are  referred  to  tlie  true  Flesiosaurus. — E.  D.  C. 

A  New  Mastodon. — Tlie  Mastodon  of  tlie  Santa"  FA  maris  turns 
out  to  be  distinct  fVom  tlie  M,  Clutpmanii  of  tbe  East,  and  the  M. 
Shepardii  of  California,  and  is  allied  to  the  3f.  longiroslris  of  Eu- 
rope. It  has  l>een  named  N.  produclus  Cope.  The  presence  of 
the  genera  of  Mammalia  characteristic  of  the  Pliocene  formations 
of  Nebraska  and  Colorado  refers  these  beds  to  the  same  horizon. 
A  report  on  the  paleontology  of  the  formation  is  just  issued  by  the 
Chief  of  Engineers,  Washington.— E.  D.  C. 

ANTHBOFOI.OaY. 

Cbeuation  ahoko  North  Auebicah  Indians.' — The  object  of 
the  present  note  is  merely  to  record  the  fact,  that  among  the  many 
different  methods  of  paying  the  last  tribute  of  respect  to  deceased 
members  of  the  tribe,  which  are  now  practised  by  the  native  races 
of  North  America,  cremation  is  not  entirely  qmitted. 

In  December,  1850,  while  enjoying  the  hospitality  of  the  detach- 
ment  of  the  3nd  U.  S.  Infantry,  which  at  that  time  established 
Foi't  Yuma,  the  military  post  at  tbe  junction  of  the  Colorado  and 
Gila  Rivers  in  California,  I  availed  myself  of  the  kind  offer  of 
Mr.  Jordan,  one  of  the  owners  of  the  ferry  near  the  post,  to  make 
with  him  an  exploration  of  the  river  below  the  Junction. 

Starting  in  a  small  flat  boat,  which  he  generously  socriSced  for 
tbe  purpose,  with  a  Yuma  Indian,  who  had  a  feeble  knowledge  of 
Spanish,  as  guide  and  interpreter,  we  floated  down  with  the  cnr- 
rent  of  the  river,  making,  by  the  aid  of  a  solar  compass,  a  rough 
survey.  On  tbe  atlemoon  of  the  third  day  we  arrived  at  tbe 
lowest  village  of  the  Cocopa  Indians,  who  are  the  next  tribe  south 
of  the  Ynmas.  Below  that  village  we  were  told  that  the  spring 
tides  widely  overflowed  the  banks  of  the  river,  and  that  if  we 
went  farther,  the  softness  of  the  mud  might  seriously  hinder  our 
return. 

The  next  day  I  learned  fVom  the  guide  that  an  old  man  had 
died  in  a  village  near  tbe  east  bonk  of  the  river,  and  that  the 
body  was  to  be  burned. 

'  Reacl  lit  the  Hsi-tflinl  Meeting  Amcr.  Aa»oc.  Adv.  Sol. 
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Never  having  heard  before  that  this  caBtom  existed  in  North 
America,  we  eagerly  availed  ourselves  of  the  opportunity  of  seeing 
the  interesting  ceremony.  Crossing  the  stream  In  our  fiat  boat, 
we  arrived,  after  a  walk  of  a  couple  of  miles  over  the  river  bottom 
and  adjoining  desert,  at  the  late  residence  of  the  deceased. 

A  short  distance  fVom  the  collection  of  thatched  huts  which 
composed  the  village,  a  shallow  trench  bad  been  dug  in  the  desert, 
in  which  were  laid  logs  of  the  mesquite  (Frosopis,  and  Strombo- 
carpas),  hard  and  dense  wood,  which  makes,  as  all  western  cam- 
paigners know,  a  very  hot  fire,  with  little  flame,  or  smoke.  After 
a  short  time  the  iKxIy  was  brought  A'om  the  Tillage,  surrounded  by 
the  family  and  other  inhabitants,  and  laid  on  the  logs  in  the  trench. 
The  relatives,  as  is  usual  with  Indians,  bad  their  faces  disfigured 
with  black  paint,  and  the  females  as  is  the  custom  with  other  sav- 
ages made  very  load  exclamations  of  grief,  mingled  with  what 
might  be  supposed  to  be  funeral  songs.  Some  smaller  faggots 
were  then  placed  on  top,  a  few  of  the  personal  effects  of  the  dead 
man  added,  and  fire  applied.  After  a  time,  a  dense  mass  of  dark 
colored  smoke  arose,  and  the  burning  of  the  body,  which  was  mnch 
emaciated,  proceeded  rapidly.  I  began  to  be  rather  tired  of  the 
spectacle,  and  was  aboat  to  go  away,  when  one  of  the  Indians,  in 
a  few  words  of  Spanish,  told  me  to  remain,  that  there  was  yet 
something  to  be  seen. 

An  old  man  then  advanced  from  the  assemblage,  with  a  long 
pointed  stick  in  his  hand.  Going  near  to  the  burning  body  he 
removed  the  eyes  holding  them  successively  on  the  point  of  the 
stick,  In  the  direction  of  the  sun,  with  his  face  turned  towards 
that  luminary,  repeating  at  the  same  time  some  words,  which  I 
Duderstood  fh)m  our  guide  was  a  prayer  for  the  happiness  of  the 
eoul  of  the  deceased.  After  this  more  faggots  were  heaped  on 
the  fire  which  was  kept  up  for  perhaps  three  or  four  honrs  longer. 
I  did  not  remain,  as  there  was  notbing  more  of  interest,  but  I 
learned  on  inquiry,  that  after  the  fire  was  burnt  out,  it  was  the 
custom  to  collect  the  fragments  of  bone  which  remained,  and  put 
them  in  a  terra  cotta  vase,  which  was  kept  under  the  care  of  the 
famil)'. 

The  ceremony  of  taking  out  the  eyes,  and  oflfering  them  to  the 
Sun,  seems  to  indicate  a  feeble  remnant  of  the  widely  difihsed 
Sun  worship  of  former  times,  but  when  introduced,  or  whence  de- 
rived, I  conld  not  learn.    The  subject  appears  to  me  an  important 
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one,  and  to  deserve  attention  from  those  who  are  bo  situated  as  to 
procure  flirther  information. 

None  of  the  Cocopaa  whom  I  met  had  enfficient  knowledge  of 
Spanish  to  enable  me  to  communicate  easily  with  them,  so  that  I 
learned  little  of  their  hietor;  or  habits,  during  the  two  days  that  I 
remained  among  them.  1  however  wrote  down  their  numerals  and 
a  few  other  words,  which  were  sufficient  to  confirm  the  information 
I  afterwards  obtained. 

On  a  snbseqaent  jonmey  along  the  Gila  to  Tucson  and  other  . 
towns,  then  belonging  to  the  Mexican  state  of  Sonora,  I  passed 
through  the  villages  of  the  Coco-maricopas  who,  as  is  well  known 
to  all  of  my  hearers,  live  in  a  semi-civilized  condition,  in  close 
bonds  of  union  with  the  Fimos,  on  the  banks  of  the  Gila. 

I  was  led  by  the  similarity  of  language,  as  well  as  by  the  re- 
semblance in  name,  to  suspect  that  this  tribe  was  related  to  the 
Cocopas  of  the  lower  Colorado.  On  enquiring,  I  was  told  by  one 
of  the  chiefs,  Francisco  Duk,  that  they  still  preserved  a  tradition 
of  the  former  connection  of  the  two  tribes.  Many  years  ago,  in 
search  of  more  extensive  lands,  the  Cocopas  had  separated  trova 
them,  and  gone  westward,  settling  on  the  banks  of  the  Colorado, 
below  the  confluence  of  the  Gila.  Visits  were  occasionally  mode 
to  their  villages  by  their  kinsmen  from  the  Colorado,  and  in  fact, 
I  bad  met  on  my  journey  a  small  party  of  Cocopas  returning  iVom 
the  Maricopa  villages. 

The  Maricopae  are  now  completely  identifled  in  interests  and 
habite  with  the  Hmos,  and  if  they  practised  cremation  when  they 
first  entered  the  Gila  valley,  the  usage  has  long  since  become  ob- 
solete. 

Commercial  intercourse  between  the  Indians  of  these  interior 
valleys  and  those  of  the  Califomian  Gulf  must  have  also  taken 
place  centuries  ago,  when  a  higher  form  of  semi-civilization  existed 
along  the  Gila.  For  not  many  days  afterwards  while  examining 
the  famous  Casas  Grandes  or  Casas  Blancas,  as  they  are  more 
nsnally  called,  I  found  shells  of  the  genera  Oliva  and  Conns,  which 
had  been  brought  from  the  Gulf.  Small  ornaments  of  turquoise, 
similar  to  the  variety  found  near  Santa  F6,  New  Mexico,  occasion- 
ally occur  and  are  greatly  prized  by  the  Indians. 
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Angular  Apebtubb. —  The  discussion  npon  this  question  wUich 
was  tedious  a  year  or  two  ago  lias  become  interesting  now,  and  the 
atilization  of  the  estra-limital  rays  (in  immersion  objectives  as 
compared  with  dry  ones)  wliich  wna  first  published  as  a  definite 
theory  by  Dr.  Woodward,  in  the  "Monthly  Mic.  Journ,,"  and  edi- 
torially in  the  Naturalist,  in  an  article  which  was  written  inde- 
pendently, and  was  in  type  at  the  same  time,  seems  lilcely  to  prove 
to  be  one  of  the  few  great  steps  of  progress  in  the  development 
of  the  microscope.  Before  that  time  illr.  Wenham,  and  some 
others,  bad  strenuously  insisted  upon  teaching  the  reduction  of  the 
(nearly)  180°  dry  angle  to  about  82°  immersion  angle,  and  in  so 
doiog  had  been  led,  apparently  unconscious  of  saying  materially 
more  than  that,  into  a  denial  of  the  possibility  of  constructing  an 
objective  capable  of  using  a  larger  angle  thun  that ;  and  Mr.  ToUes, 
and  no  others,  had  as  firmly  insisted  on  bis  ability  to  enlarge  the 
angle  without  any  definite  or  assignable  limit :  the  one  party  had 
argued  a  natural  limit  and  nothing  further,  and  the  other  party 
had  denied  a  limit  and  appealed  to  his  work  for  proof,  but  neither 
party  was  understood  to  have  established  the  doctrine  of  the  util- 
ization of  the  cstra-limital  rays  by  admitting  the  limit,  and  at  the 
same  time  showing  how  that  limit  may  be  passed  without  conflict- 
ing with  well  established  theory.  When  this  explanation  was  pub-  • 
lished  it  seemed  so  reasonable  and  so  consistent  with  the  asser- 
tions of  both  parties,  that  it  was  supposed  both  would  say  that 
it  was  precisely  what  they  meant  all  the  time.  Mr.  Tolles  promptly 
did  this,  but  Mr.  Wenham,  to  the  surprise  of  many  of  his  friends, 
denied  and  still  denies  the  whole  doctrine,  and  what  is  more  strange 
is  satisfied  with  a  measurement  of  one  of  Mr.  Tolles'  glasses  as 
a  final  disproof  of  so  Aindamental  and  important  a  theory.  The  ex- 
act angle  of  a  certain  ^made  by  Mr.  Tolles,- and  whether  it  esceeds 
82°  or  not,  is  of  some  consequence  to  Mr.  Tolles  and  bis  customers, 
but  is  of  little  importance  to  the  world  of  science,  compared  with 
the  theoretical  possibility  of  exceeding  that  limit ;  and  Mr.  Wen- 
ham is,  perhaps,  one  of  the  last  persons  in  the  world  who  would  have 
been  expected  to  fall  into  any  doubt'or  confusion  at  this  point. 
At  the  same  time  as  Mr.  Tolles  was  the  first,  and  still  is  the  only 
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one  known  to  clfum  to  make  lenaea  In  which  the  extra-limital  raya 
are  turned  to  good  account,  it  is  only  justice  to  him  to  mention 
his  name  in  connection  with  them,  just  as  Huygheus  and  Eellner 
are  credited  with  the  negative  and  orthoscopic  oculars,  and  Wenham 
with  the  binocular  prism  and  the  simple  fVont  objective.  The  ex- 
act comparative  efficiency  of  the  extra-limital  immersions  is  yet 
undetermined,  though  they  would  be  expected  to  have  certain 
strong  working  points ;  a  theory  that  seems  fully  justified,  even 

TIg.U. 


after  making  all  possible  allowance  for  the  enthusiasm  of  those 
possessing  and  using  a  novelty,  by  the  trials  already  made  of 
some  of  the  lenses. 

Of  all  the  contributions  to  this  subject  none  probably  excel  in 
interest  and  importance  the  mathematical  computation  of  the  course 
of  tbe  light  through  the  -^  inch  objective  at  the  Army  Medical 
Museum,  by  Prof.  R.  Keith,  of  Georgetown,  a  synopsis  of  which  was 
published  in  the  September  Number  of  the  "  Monthly  Microscopical 
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Journal,"  aud  for  the  full  details  of  which  we  are  indebted  to  the 
courtesy  of  Prof.  Eeitb.  Nor  is  the  interest  of  this  elaborate 
mathematical  analysis  appreciably  lessened  by  Mr,  Wenbam's 
doubt,  as  to  the  reliability  of  the  data  furnished  by  Mr.  Tolles 
aa  a  basis  for  the  computation ;  since  if  the  data  do  not  accu- 
rately represent  the  construction  of  that  objective  they  at  least 
seem  to  represent  a  practicable  combination  of  lenses,  which 
might  be  made  into  an  objective,  aud  that  is  what  we  want  to 
know,  and  what  the  long  discuaeion  has  derived  its  catrlike  life 
from.  The  objection  in  question  consists  of  seven  lenses ;  a  quad- 
ruple back  consisting  of  a  double-convex  of  crown  glass,  a  plano- 
concave of  flint,  a  plano-convex  of  crown  and  a  meniscus  of  flint, 
a  double  middle  formed  by  the  union  of  a  double-convex  of  crown 
and  a  double-concave  of  flint,  aud  a  simple  hemispherical  fVont  of 
crown.  The  plan  of  grinding  the  lenses  as  thin  as  possible  is  dis- 
carded, as  in  much  recent  work,  and  some  of  the  lenses  are  quite 
thick  at  the  thinnest  point.  The  following  figures  represent  the 
data  of  construction,  the  letters  a  to  ^  representing  the  seven  lenses 
in  regular  order,  beginning  with  the  upper  lens  of  the  back  com- 
bination (See  also  Fig.  24). 
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Distance  of  back  combination  fh>m  middle  ■008.  By  screw 
collar  adjustment  the  fVont  is  set  at  a  distance  of  '00528  from  the 
n^t  surface.  The  light  is  assumed  to  start  from  a  point  ten 
inches  above  the  first  (back)  surface,  and  is  traced  through  the 
objective  to  a  focal  point  below.  The  table  on  p.  62  represents 
the  distance  frota  the  axis  at  which  the  extreme  ray  crosses  each 
surface,  and  the  angles  which  the  ray,  before  crossing,  makes  with 
the  axis.    The  negative  sign  indicates  convergence  of  light. 

This  gives  a  computed  angular  aperture  of  110°  35'  10",  which 
largely  exceeds  the  87°  obtained  by  measurement  by  Dr.  Wood- 
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ward;  but  the  very  reasonable  allowance  of  *00162  for  the  set- 
ting of  the  fVont  lens,  reduces  the  computed  to  the  observed  angle. 
B;  computation  the  Rpberical  aberration  is  almost  nothing,  which 
also  correspoDds  with  Dr.  Woodward's  statement,  based  upon  the 
perTormances  of  the  lens  in  actual  use.  Though  constructed  for 
immersion  nse  only,  Dr.  Woodward  states  that  it  norks  well  dry 
at  near  open  point. 
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ToLLEs'  New  t^th  vs.  Old  ^Vth.' — I  am  indebted  to  my  fKend 
Mr.  J.  Edwards  Smith,  of  Ashtabula,  O.,  for  the  loan  of  bis  old 
Tolles'  i\sth,  the  first  lens,  so  far  as  I  know,  that  showed  A.  pellit- 
cida  'in  dots,  and  also  his  new  Tolles'  |th  objective.  Both 
glasses  failed  in  my  hands,  with  eye-pteoes  as  high  as  Beck's  No. 
3,  to  do  as  well  as  my  Tolles'  3  system  ^^th ;  but  the  performance 
of  the  4tb  was  so  very  fine  for  a  glass  of  such  low  power,  that  I 
at  once  ordered  one  of  like  construction ;  thinking  that  such  a 
glass  could  be  relied  upon  in  the  study  of  objects  too  thickly  cov- 
ered to  permit  the  nse  of  the  higher-power  objective. 

The  one  sold  me  by  Mr.  Stodder  is  marked  "  Tolles'  -j^th  Im- 
mersion, Balsam  angle  88°."  Its  air  angle,  as  billed  by  Mr. 
Stodder,  is  180°.  It  works  well  through  the  covers  generally 
used  for  test  objects. 

1  was  greatly  surprised  at  the  exquisite  performance  of  this 
glass.  The  best  work  of  the  j^th,  either  by  day  or  lamplight 
illumination,  was  at  once  excelled ;  the  advance  being  of  so  de- 
cided a  character  as  not  to  permit  of  doubt. 

A  certain  Lepisma  scale  that  I  had  carefully  studied  for  a  long 

1  Bead  berore  the  Mempbli,  Tcon.,  Uicra*coplc*l  SMlelTi  Dm.  8d. 
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time  with  tbe  ^th  and  other  glaaaes,  and  had  seen  nnder  many 
favorable  conditions,  was  instantly  displayed  by  the  four-syetem 
i^th  clearer  and  better  in  every  reepect  than  I  had  before  seen  it. 
With  this  soperb  definition  itappeared  in  ridges  and  corrugations, 
not  beads;  thus  confirming  the  conclueionB  arrived  at  previ- 
ously. 

The  Buperiority  of  the  new  glass  is  also  evident  on  the  most 
difflcalt  natural  t«9ts  known,  such  as  A,  pellucida,  N.  craaainervU, 
F.  taxonica  and  NUztchia  curvula,  the  transverse  strife  showing 
well,  by  lamplight,  on  all  of  them  whether  mounted  dry  or  in 
balsam.  The  longitudinal  lines  of  Suirella  gemma  are  strongly 
seen;  and  such  coarsely  marked  shells  as  P.  angulatum,  are 
splendidly  illustrated  with  central  light.  This  method  of  illu- 
mination  readily  brings  to  view  the  minute  hexagons  of  Triceratium 
favtts  in  balsam,  a  more  difficult  test  than  angulatum;  and  also 
shows  S.  gemma  well  broken  up. 

An  exquisite  definition  of  the  scales  of  Podura  and  Degeerla, 
gives  no  semblance  of  beading,  although  the  ridges  are  better 
defined  than  I  have  ever  seen  tbem  before. 

For  an  eminent  optician  to  surpass  his  own  best  glasses  of  the 
highest  powers,  with  objectives  of  an  improvetl  plan  of  construc- 
tion and  of  as  low  power  as  j^th,  is  surely  a  triumph  worth  re- 
cording, and  gives  promise  of  still  further  advance. — G.  W. 
MoREHOcsB,  Waytand,  N.  T.,  Nov.,  1874. 

ItEHARKB  ON  Mr.  Morehouse's  Fafek.^  —  Referring  to  Mr. 
Morehouse's  observations  on  Podura  and  Lepiama,  I  desire  to  say 
that  I  have  diligently  studied  these  scales  with  the  new  1  system 
|th  and  -j^th  objectives,  and  that  I  thoroughly  endorse  what  be 
has  written.  I  have  never  discovered  the  slightest  semblance  of 
the"  beading"  set  forth  by  some  observers.  With  the  objectiveout 
of  proper  correction,  it  is  indeed  easy  to  get  appearances  that 
might  mislead  a  novice. 

Keganling  the  performance  of  the  ^tb,  I  beg  to  odd,  that  its 
masimnm  cannot  be  obtained  with  eye-pieces  less  than  a  D 
solid.  Even  when  employing  lamp  illumination,  I  often  get  "de- 
cided added  force"  by  using  the  ith  inch  solid  (=F).  With 
blue  sunlight  the  Jth  will  bear  the  jth  inch  solid  effectively, — J. 
Edwabds  Shith,  Aahlabvla,  0.,  Nov.,  1871. 

1  Bead  before  Uia  Uemphli  HlorDMioplctl  Soelet;,  Dec  3d. 
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"The  Natural  History  Asaociatfou  of  Nortfa-western  College," 
at  Napervilte,  Illinois,  has  recently  completed  its  organization. 
The  foUoTring  are  the  officers: — J.  L.  Rockey,  President;  A. 
Gotdspobn,  Vice  President;  J.  W.  Troeger,  Secretary;  C.  F. 
Raesweiter,  A.  M.,  Treasurer;  Professor  H.  H.  Bassweiler,  Cn- 
rator ;  Miss  N.  Cunningham,  Directress  of  the  Botanical  Deport- 
ment; C.  H.  Dreisbacb,  Dii-ector  of  the  Mlneralogical  and  J.  W. 
Troeger,  of  the  Zoological  Departments. 

Those  who  remember  the  ingenious  section  cutter  Sgnred  and 
described  in  a  late  number  of  the  Xatchalist  will  be  pleased  to 
know  that  L.  Schrauer,  13  Edgerly  Place,  Boston,  has  the  patterns, 
and  can  fiimish  them  to  order.  He  has  made  one  for  the  Botanic 
Gardens,  Cambridge,  and  it  works  admirably.  He  is  endeavoring 
to  establish  a  business  in  this  branch  of  work  including  microscope 
stands  and  apparatus  connected  with  it,  and  we  can  highly  com- 
mend his  work. —  E.  8.  Morse. 

[We  cordially  recommend  Mr.  Schrauer  as  an  excellent  work- 
man.— Editors.] 

The  skeletons  of  fire  Indians  were  recently  esfaumefi  by  several 
'  members  of  the  Essex  Institute,  in  Marblehead.  A  farther  ac- 
count will  appear  in  our  next  number.  The  skeletons  were  photo- 
graphed iu  situ,  and  copies  of  the  photographs  are  for  sate  by  the 
Naturalists'  Agency. 

The  undersigned  is  about  to  publish  hia  long  projected  mono- 
graph of  Gcometrid  moths,  and  designs  giving  a  figure  of  each 
species.  To  make  the  work  as  complete  as  possible  specimens  of 
this  family  are  earnestly  desired  for  study  and  will  be  carefully 
returned,  or  other  specimens  sent  in  exchange. — A.  S.  Packard,  Jr. 

EXCHAZTQES. 

Uaualed  ^ieroieopic  Olijrcl iwnateiX  in  exchange  for  handsomelj:  Ulnstmced  Geolog- 
ical Rvpont.    AddreBs  Rev.  I.  F,  Stldliam.  171  Sonlb  3il  Street.  Coliimbai.  Ohio. 

paeille  Alga  In  exchange  for  BpecIiDtna  Trom  the  Atlintlc  coast  or  the  United 
Statea.    Adilreea  Rev.  A.B.Herrej'.iaNartbSocDndStreel,  Tro;,K   T. 

Wattttii.    A  ^lnu)l  quantltr  at  Clie  >c<T  or  West  Noltlnghnni  dlatomaceooo  earUi  (or 
iDformatlan  In  resani  to  loEallty'.    A  good  eichnoge  olTerecl.      Addreai  Frank  Ullier> 
P.  O.  RoiCIlS,  GaBt  ><~etT  York,  King*  Coanl;,  M.  V. 
(64) 
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ON  THE  CLASSIFICATION  OF  THE  ANIMAL 
KINGDOM.i 

BT  FS0FBS30B  T.  H.  HUZI.ET. 

hmiMts  defines  the  object  of  classification  as  follows :  —  "  Me- 
tbodus,  anima  BGlentise,  indigit&t,  primo  intuitu,  qaodcumque  cor- 
poe,  natorale,  nt  hoc  corpus  dicat  proprium  Bnum  nomen,  et  hoc 
Domen  qascumqae  de  Dominato  corpore  beneflcto  seculi  innotnere, 
nt  sic  in  summa  confusione  reram  apparent!,  summus  conspiciatur 
N&tane  ordo."     ("Systema  Natarse,"  ed.  12,  p.  13.) 

With  the  same  general  conception  of  claseiflcatory  method  as 
IJDQKUS,  Cuvier  saw  the  importance  of  an  exhaustive  analysis  of 
tiie  adult  Btractnre  of  animals,  and  his  classification  is  an  attempt 
to  enunciate  the  facts  of  structure  thus  determined,  in  a  series  of 
propositioDB  of  which  the  most  general  constitute  the  definitions 
of  the  largest,  and  the  most  special,  the  definitions  of  the  smallest 
groups. 

Von  Baer  showed  that  our  knowledge  of  animal  stracture  is  im- 
perfect unless  we  know  the  developmental  stipes  through  which 
that  structure  has  passed ;  and  since  the  pablication  of  his  "  Ent- 
vicbelungs-Geschichte  der  Thiere,"  no  philosophical  naturalist 
has  neglected  embrj-ological  Ihcts  in  forming  a  classification. 

Darwin,  by  laying  a  novel  and  solid  foundation  for  the  theoiy 


Intend,  meconUqg  to  Ant  of  CongRU,  In  Uut  fur  lOTS,  by  the  ["KABODT 
Icmci,  In  (b*  Offloe  of  Om  LUnrUa  M  CongnM,  li  WMlunftDD. 
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of  evolution,  introduced .  a  new  element  into  taxonomy.  If  a 
apecies,  like  an  individual,  is  ttie  product  of  a  process  of  develop- 
ment, its  mode  of  evolution  must  be  talten  into  account  in  deter- 
mining its  likeness  or  unlikencss  to  otber  species;  and  thus 
" phjlogony  "  becomes  not  less  important  than  embryogeny  to  the 
taxonomist.  But  while  the  logical  value  of  phylogcny  must  be 
fully  admitted,  it  is  to  be  recollected  that  in  the  present  state  of 
science  absolutely  nothing  ia  positively  kno^n  respecting  the 
phylogeny  of  any  of  the  larger  groups  of  animals.  Valuable  and 
important  as  phylogenic  speculations  are  as  guides  to,  and  sug- 
gestions of,  investigation,  they  are  pure  hypotheses  incapable  of 
an}'  objective  test;  and  there  is  no  little  danger  of  introducing 
confusion  into  science  by  mixing  up  such  hypotheses  with  tax- 
onoro}',  which  should  be  a  precise  and  logical  arrangement  of 
verifiable  facts. 

The  present  essay  is  an  attempt  to  classify  the  known  facts  of 
animal  'structure,  including  the  development  of  that  structure, 
without  reference  to  phylogeny,  and,  therefore,  to  form  a  classifi- 
cation of  the  animal  kingdom  which  will  hold  good,  however  much 
phylogenic  speculations  may  vary. 

Animals  are  primarily  divisible  into  those  in  which  the  body  is 
not  di Keren tiated  iuto  histogenetic  ceils  (Protozoa),  and  those  in 
which  the  body  becomes  differentiated  into  such  cells  (Metazoa  of 
Horckcl). 

I.  The  Protozoa  are  again  divisible  into  two  groups:  1.  the 
Monera  (Hieckel),  in  which  the  body  contains  no  nucleus ;  and  2. 
the  Endoplastica,  in  which  the  body  contains  one  or  more  nuclei. 
Among  these  the  Infusoria,  Ciliata  and  Fli^ellnta  {e.g.,  Noctilnca), 
while  not  forsaking  the  general  type  of  the  single  cell,  attain  a 
considerable  complexity  of  organization,  presenting  a  parallel  to 
what  happens  among  the  unicellular  Fungi  and  Algsi  {e.g.,  Mucor, 
Vaucheria,  Caulcrpa). 

II.  The  Metuzoa  are  distinguishable,  In  the  first  place,  into 
those  which  develop  an  alimentary  cavity — a  process  which  is  ac- 
companied by  the  differentiation  of  the  body  wall  into,  at  fewest, 
two  layers,  an  epiblaat  and  a  hypoblast  {Gastraae  of  Ilseckel), 
and  those  in  which  no  alinientaiy  ca\ity  is  ever  formed. 

Among  the  Gastrceie  there  are  some  in  which  the  gastnila,  or 
primitive  sac  with  a  double  wall  open  at  one  end,  retains  this  prini- 
iti^e  opening  throughout  life  as  tlie  egcstive  aperture \  numerous 
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iDgestive  apertures  being  developed  in  the  lateral  walle  or  the  gas- 
tnila — whence  these  niay  be  termed  Polystomata.  This  group 
comprehends  the  Spongida  or  I'orifera.  All  other  Gastrteoe  are 
Monostomata,  that  is  to  say,  the  gastrula  develops  but  one  inges- 
tive  aperture.  The  case  of  compound  organisms  in  which  new 
gastrulffi  are  produced  by  germination  is  of  course  not  a  real  ex- 
ception to  this  rule. 

In  some  Monostomata  the  primitive  aperture  becomes  the  per- 
manent mouth  of  the  animal  ( Archicstomata) . 

This  division  includes  two  groups,  the  members  of  each  of  which 
are  very  closely  allied: — 1.  The  Qcclenterata. .  2.  The  Scoleci- 
inorpha.  Under  Uie  latter  head  are  included  the  Turbellaria,  the 
Nematoidea,  the  Trematoda,  the  Ilirudinea,  the  Oligochieta,  and 
probably  the  Rotifera  and  Gephyrea. 

In  all  the  other  Monostomata  the  primitive  opening  of,  the  gas- 
trnla,  whatever  its  fate,  does  not  become  the  mouth,  but  the  latter 
is  produced  by  a  secondary  perforation  of  the  body  wall.  In 
these  Deuterostomata  there  is  a  perivisceral  cavity  distinct  from 
the  alimentary  canal,  but  this  perivisceral  cavity  is  produced  in 
differcDt  ways, 

1.  A  perivisceral  cavity  is  formed  by  diverticula  of  the  ftli- 
mentarj"  canal,  which  become  shut  olf  from  the  latter  (Enterocoela). 

The  researches  of  Alexander  Agassiz  and  of  Metschnikoff  have 
shown  that,  not  only  the  ambulaeral  vessels,  but  the  perivisceral 
cavity  of  the  echinodermata  arc  produced  in  this  manner ;  a  fact 
which  may  be  interpreted  as  indicating  an  affinity  with  the  Ccelen- 
terates  (though  it  must  not  be  forgotten  that  the  dcndrocoele 
Turbellaria  and  many  Trematoda  are  truly  "coelenterato"),  but 
does  not  in  the  least  interfere  with  the  fundamental  resemblance 
of  these  animals  to  the  worms. 

Kowalevsky  has  shown  that  the  perivisceral  cavity  of  the  anom- 
alous Sagitta  ia  formed  in  the  same  way,  and  the  researches  of 
Metschnikoff  appear  to  indicate  that  somotlung  of  the  same  kind 
takes  place  in  Balanoglossus. 

2.  A  perivisceral  cavity  is  formed  by  the  splitting  of  the  meso- 
blast  (Schizocojia). 

This  appears  to  be  the  case  in  all  oi'dinary  Mollusca,  in  all  the 
poljchiE tons  Annelida,  of  which  the  Mollusca  are  little  more  than 
an  oligomerous  nio<lification,  and  in  all  the  Arthropoda. 

It  remains  to  be  seen  whether  the  Brachiopoda  and  the  Polyzoa 
belong  to  this  or  the  preceding  division. 
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3.  A  perivisceral  cavity  is  formed  neither  IVoni  (diverticula  of 
the  alimentary  canal  nor  by  the  splitting  of  the  mesoblast,  but  by 
an  oul^rowth  or  invagination  of  the  outer  wall  of  the  body  (Epi- 
ctela). 

The  Tuni^ta  are  In  this  case.-tbe  atrial  cavity  in  them  being 
formed  by  invagination  of  the  epiblast. 

Amphioxus,  which  so  closely  resembles  an  Asuidian  in  its  de- 
Telopment,  has  a  perivisceral  cavity  which  essentially  corresponds 
with  the  atrinm  of  the  Ascidian,  thongb  it  Is  formed  in  a  somewhat 
different  manner.  One  of  the  most  striking  peculiarities  in  the 
structure  of  Amphioxns  is  the  tiict  that  the  body  wall  (which  ob- 
viously answers  to  the  somatopleure  Of  one  of  the  higher  verte- 
brata,  and  incloses  a  "plenro-peritoneal"  cavity  in  the  walls  of 
which  the  generative  organs  ore  developed),  covers  the  brancbial 
apertures,  so  that  the  latter  open  into  the  "  pleuro-peritoneal " 
cavity.  This  occurs  in  no  other  vertebrated  animal,  Kowalevsky 
has  proved  that  this  very  exceptional  structure  results  from  the 
development  of  the  somatopleure  as  a  lamina  which  grows  out 
fi'om  the  Bides  of  the  body  and  eventually  becomes  united  with 
its  fellow  in  the  middle  ventral  line,  leaving  only  the  so-called 
"  respiratory  pore  "  open.  Stieda  has  mentioned  the  existence  of 
the  rapid  in  the  position  of  the  line  of  union  in  the  adult  animal. 
Rathke  described  two  "abdominal  canals"  in  Amphioxus;  and 
Johannes  Miiller,  and  more  recently  Stieda,  have  described  and 
figured  these  canals.  However,  Bathke's  canals  have  no  existence, 
and  what  have  been  taken  for  them  are  simply  passages,  or  semi- 
canals, between  the  proper  ventral  wall  of  the  abdomen  and  the 
incurved  edges  of  two  ridges  developed  at  the  Junction  of  the  ven- 
tral with  the  lateral  faces  of  the  body,  which  extend  from  behind 
the  abdominal  pore  where  they  nearly  meet,  to  the  sides  of  the 
month.  Doubtless  the  ova  which  Kowalevsky  saw  pass  out  of 
the  mouth,  had  entered  into  these  semi-canals  when  they  left  the 
body  by  the  abdominal  ppre,  and  were  conveyed  by  them  to  the 
oral  region.  The  ventral  integument  between  the  ventrolateral 
laminte  is  folded  ae  Stieda  has  indicated,  into  numerons  close-set 
longitudinal  plaits  which  have  been  mistaken  for  muscular  fibres, 
and  the  grooves  between  these  plaits  are  occupied  by  epidermic 
cells,  so  that  in  transverse  section  the  interspaces  between  the 
plaits  have  the  appearance  of  glandular  cffica.  This  plaited  organ 
appears  to  represent  the  Wolffian  duct  of  the  higher  Tertebrata, 
wMch,  in  accordance  with  the  generally  embryonic  character  of 
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Amphioxns,  retains  ita  primitive  form.  Tlie  Bomatopleure  of  Am- 
phioxas  therefore  resenibles  tliat  of  ordinary  vertebrata  in  giving 
rise  to  a  Wolffian  duct  by  inva^nation  of  ita  inner  surface.  But 
the  WolflSan  duct  does  not  become  converted  into  a  tah&,  and  its 
dorsal  or  axial  wiiU  unites  with  its  fellow  in  the  rsph6  of  the 
ventral  boandary  of  the  perivisceral  cavity. 

Id  all  the  higher  Vertebrata  of  which  the  development  has  yet 
been  traced,  the  "  pleoro-peritoneal "  or  perivisceral  cavity  arises 
by  an  i^parent  splitting  of  the  mesoblast,  which  splitting,  how- 
ever, does  not  extend  beyond  the  hinder  portion  of  the  branchial 
rc^oD.  But  in  many  vertebrata  {e.g,,  Holocephali,  G-anoidei,  Tel- 
eostei,  Amphibia)  a  process  of  the  Integument  growa  out  from  the 
region  of  the  hyoidean  arch,  and  fonns  an  operculum  covering  the 
gill-cleft.  In  the  frog,  as  is  well  Imown,  this  opercular  membrane 
is  very  lai^e,  and  unites  with  the  body  wall  posteriorly,  leaving 
only  a.  "  respiratory  pore  "  on  the  left  side,  during  the  later  periods 
of  the  tadpole's  life.  Here  is  a  structure  homologous  with  the 
^lanchnopleure  of  Amphioxua ;  while,  in  the  thoraco-abdominal 
r^ioa,  the  splanchnopleure  appears  to  arise  by  splitting  of  the 
mesoblast.  Considering  what  taltes  place  in  Amphluzus,  the 
question  arises  whether  the  "  splitting  "  of  the  mesoblast  in  the 
Vertebrata  may  not  liave  a  different  meaning  from  the  apparently 
similar  process  In  the  Arthropoda,  Annelida  and  MoUusca ;  and 
whether  the  pericardium,  pleura,  and  peritoneum  are  not  parts  of 
the  epiblast,  as  the  atrial  tuntc  ia  of  the  epiblast  of  the  ascidians. 
Further  investigation  must  determine  this  point.  In  the  mean- 
while, on  the  assumption  that  the  "  pleuro-peritoneal "  cavity  of 
the  Vertebrata  is  a  virtual  involution  of  the  epiblast,  the  perito- 
neal aperture  of  fishes  becomes  truly  homologous  with  the  "respi- 
ratory pore "  of  Amphioitus ;  and  the  Wolffian  ducts  and  their 
prolongations,  with  the  Miillerian  ducts,  are,  as  Gegenbaur  has 
already  suggested,  of  the  same  nature  as  the  segmental  organs  of 
worms. 

The  division  of  Metazoa  without  an  alimentary  cavity  ia  estab- 
lished provisionally,  for  the  Cestoidea  and  Acanthocephala,  in 
which  no  trace  of  a  digestive  cavity  has  ever  been  detected.  It  is 
quite  possible  that  the  ordinary  riew  that  these  are  Gaatrieie  mod- 
iSed  by  parasitism  is  correct.  On  the  other  hand,  the  cases  of  the 
Nematoid  worms  and  of  the  Trematoda  ^how  that  the  most  com- 
plete parasitism  does  not  necessarily  involve  the  abortion  of  the 
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alimentary  cavity,  and  it  must  be  admitted  to  be  possible  that  a 
primitive  grcgariniform  parasite  miglit  become  multicellular  and 
might  develop  reproductive  and  other  organs,  without  finding  any 
advantage  in  an  alimeiitarj'  canal.  A  purely  objective  classifica- 
tion will  recognize  botL  these  possibilities  and  leave  the  question 
open. 


THE  SONG   OF  THE  CICADA. 

BY  F.  C.  CLAKK,  M.  D. 

It  must  not  be  considered  tbat  all  music  is  a  succession  of  de- 
lightful sounds.  Harmony,  it  is  true,  depends  much  upon  the 
construction  of  the  musical  apparatus,  but  it  depends  still  more 
upon  the  skill  of  the  operator  and  the  taste  of  the  listenei'. 
Hence  among  the  lowest  insect  tribes,  many  a  rough,  rasping 
note,  though  awakening  no  particular  delight  in  us,  serves  as 
great  a  purpose  as  tbe  moi-e  pleasant  sounds. 

On  any  warm  sunny  afternoon,  or  evening,  insect  courtships 
take  place  in  countless  numbers  under  our  very  eyes  if  we  would 
only  use  them.  What  Kat>j-did,  which  name  the  insect  has  bonie 
for  ages,  still  exercises  the  imagination  of  poets  and  philosophera. 
We  hear  it  loudly  whispered  in  trees  and  shrubbery,  that  some- 
tliing  was  done  by  "  Katy,"  but  beyond  that  we  are  left  in  utter 
darkness ;  though  some  poets  have  even  attempted  to  unravel 
the  mysterj'. 

Among  still  higher  orders  of  animals,  as  our  birds,  we  find 
the  plumage  of  the  male  more  bnlliant,  during  the  pairing  aeason, 
and  their  songs  more  ravishing  than  before.  At  this  time  they 
charm  the  human  listener,  even  as  much  as  the  delighted  female 
bird.  Even  our  barn-yard  cock,  good  chanticleer,  assumes  a 
bolder  IVont,  and  echoes  his  Joyous  notes  over  hill  and  dale. 

mammals,  man  excepted,  we  shall  observe  certain 
e  or  less  pleasant,  but  still  sufficient  to  fulfil  the 
lich  they  were  created. 
(Vom  the  human  family,  where  music  reaches  its 
Action,  down  to  the  lowest  and  meanest  insect  that 
id,  each  fVirnishes  notes  to  form  flie  grand  harmony 
1  the  great  struggle  for  existence.    To  a  cultivated 
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«Ar,  tbe  peep  of  a  frog,  or  the  chirp  of  a  cricket,  is  not  less  im- 
pleading than  the  monotonous  humdrum  of  the  savage,  who  rep- 
reseists  now  the  place  formerly  occupied  by  the  most  cultivated 
natiozis  of  the  world. 

Tfci^  cicada  (or  harvest-fly),  improperly  called  "locuBl,"  ia  so 
famllixir  that  its  description  seema  hardly  necessary.  Suffice  it 
losay^  that  from  the  middle  of  June  to  early  autumn,  this  joyous 
Utile    songster  is  beard  piping  away  upon  the  trees. 

"^lie  iusects  especially  known  to  ua  are  the  trumpeter  {Cicada 
tibiccn.'y  or  lyreman,  as  it  is  known  in  Surinam,  fVom  its  noiae 
resecQ^tjjj^g  jj^g  notes  of  a  lyre,  and  the  red-eyed  cicada,  or 
8e*e n teen-year  lociiat  (C,  septendecim).  There  is  a  third  (C 
Miticw^Q^-gj  which  appears  during  dog-daya  only.  Its  inferior 
aspect  is  covered  with  a  substance  resembling  meal. 

Qe    lyreman  comes  to  us  in  a  garb  of  green,  and  with  winga 

.""^'^iGd  with  the  same  color.      The  red-eyed  cica<la  is  clothed 

'"^*S    as  the  lyreman  is"iu  green.     This  laat  inaect   has   been 

Sht  only  to  appear  as  its  name  indicates.     But  though  less 

,    ,  ^*"Qua  than  the  trumpeter,  the  red-eyed  locusts  may  be  found 

jjgc^     ^  every  year,  though  in  different  regions  of  our  country,  its 

Di         to  the  contrary  notwithstanding. 

^v.  it  is  the  cicada's  song,  which  chiefly  interests  us  now — its 
^^'^0\se"  if  you  will  have  it  so.  In  some  countries  where  the 
-^i^rvest-fly  abounds  (for  all  species  of  it  sing  in  the  same  way) 
its  Btridulent  noise  is  in  some  instances  almost  deafening,  and 
may  be  heard  a  mile  off.  But  our  cicada,  I  am  happy  to  say,  is 
not  BO  annoying. 

The  mates  alone  are  provided  with  the  musical  apparatus.  This 
fact  led  a  very  satirical  Greek,  Zenarchoa  by  name,  to  exclaim,  I 
fear,  not  in  a  very  gallant  manner : 

By  HI 

The  ancienta  apeak  of  them  in  tlie  most  flattering  terma.  So 
much  did  they  pleaae  our  Greek  and  Roman  friends,  that  they 
were  kept  in  cages,  as  one  would  pet  a  bird. 

The  Athenian  ladies  wore  gold  cicadas  in  their  hair  as  orna- 
ments. A  toy  cicada,  sitting  upon  a  harp,  was  an  emblem  of  the 
science  of  music. 

Bat  the  cicada  was  not  alone  beloved  for  its  song.  Tliey  were 
also  served  up  as  dainty  morsels  to  Athenian  epicures.    A  shrewd 
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old  philosopher  remarked,  that  cicadas  were  good  in  the  pupa  state, 
but  better  when  aerved  up  tail  grown,  especially  the  fbmates,  just 
before  they  have  deposited  their  eggs. 

From  hiatoriana  and  philoaophers  we  pasa  to  the  poets.  Their 
praises  and  similes  here  are  l^on.  Homer  compares  garrulous 
old  men ; 

«  To  the  oloadUi  which  lulwt 
Tbe  woodluiila,  and  ilttlDg  apau  (he  trsei 
Otter  a  delicate  Tolce."! 
And  Virgil, 

"  And  abrtU  eloada  aU  the  woodland  tlie  ■*  (Sontba;).' 

which  leaves  it  apparent  to  our  minds,  that  their  music  did  not 
strike  our  poet  as  being  very  melodiona. 

Since  we  hear  tbe  cicada  generally  during  the  hottest  part  of 
the  day,  Virgil  says  again : 


with  «hrlll  (^cadw>  note>."> 

In  fine,  no  praises  seemed  too  extravagant  to  lavish  upon  the 
harvest-fly.  The  ancients  called  them  "  the  love  of  the  Muses," 
"  Sweet  prophet  of  summer,"  etc.  They  likened  them  to  the  gods. 
No  sound  seemed  to  awaken  in  their  minds  memories  so  pleasant, 
OB  the  truly  delicate  voice  of  the  cicada.  We  can,  perhaps,  sym- 
pathize with  them  here,  when  we  hear  the  peeping  of  the  troga  at 
the  opening  of  spring,  the  glad  token  that  the  long  and  cold  winter 
is  post.  Especially  can  we  feel  such  emotions  when  we  hear  them 
after  a  long  absence  fh>m  home. 

Antipater  is  said  to  have  preferred  the  notes  of  the  cicada  to 
the  swan's.  But  all  others'  prtdsea  fall  short,  compared  with  what 
Anacreon  bestows  upon  our  little  fiiend.  And  truly  most  raptnr- 
ously  he  sings 

"  Oh  thou  of  bU  oreaMon  bleat, 
Sweet  insectl  that  dellghC'st  to  rest 
Upon  the  wild  wood's  leaft  tops, 
To  drlDk  the  dew  that  morning  drops. 
And  chirp  th;  sang  with  snch  a  glee, 
That  happiest  kings  mar  bhtt  thee  I 
WhslOTer  decks  Ihe  YBltet  fleld, 
Whate'er  the  circling  seasons  yield, 
Whatever  bade,  whatever  blows, 
For  thee  It  buds,  Ar  thee  it  grows. 
Kor  jet  art  thou  the  pesBant's  fear, 
TohlmthyWandljaotBBaredeBr; 
For  tbon  art  mild  as  matin  dew, 

'luBooklll.  •Geac-ni,»S.  >Bocol.lI. 
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And  UUl,  when  niinmei*i  llowary  bns 
.  BckIds  to  paint  the  btoom;  pUlD, 
We  bear  tb  j  amet  propheUc  strain ; 
Thy  awMt  prophMlo  ■tralo  vr«  hear. 
And  bleei  tbe  qoMb,  indtbee  rafersl 
The  Uneea  lore  lliy  ehtUlj  tone ; 
Apollo  oaUe  tbee  all  bia  onn ; 
TwiL*  he  irbo  gave  (bat  Tolce  to  tbM, 
Ti»  he  who  tune*  thy  mhutrelBr. 
Unworn  hy  ages'  rtlm  decline, 

The  hdeteaa  hlooma  of  yoath  are  tblne.  ■ 

UelDdion*  Ineeetl  child  of  earthi 
In  wisdom  mlitbhil,  wise  In  mlrlb : 
Eunipt  ttma  erery  weak  ileoay, 
That  withers  Tolgar  mlnda  auray ; 
WItb  not  a  drop  of  blood  to  elain. 
The  current  of  tby  pnrei>Tein, 
So  bleat  ao  age  Is  passed  by  Ibee. 
Tbon  seem'st  a  little  deity."* 

Now  after  singing  the  praises  of  our  little  ftiend,  the  cicada, 
in  not,  I  hope,  too  extravagant  a  vein,  we  pass  to  a  brief  de- 
scription of  his  singing  apparatns,  and  leam  how  he  makes  hia 
music,  and  see  how  wonderAil  and  complicated  that  organ  really 
is. 

Rianmur  made  numerous  dissections  of  the  cicada,  and  was 
the  first  to  describe  accarately  the  mode  of  production  of  it« 
music.  But  as  these  dissections  can  easily  be  made,  and  the 
insects  plenty,  each  one  may  investigate  qnit«  well  for  himself.  A 
careAil  examination  of  the  insect  is  however  necessary,  as  the 
whole  musical  ^iparatus  is  witbiu  the  abdomen  in  the  first  ring. 

Upon  the  abdomen  of  tbe  male,  are  seen  two  close  fitting  scales, 
ronnded  at  the  free  end,  and  straight  where  they  Join  the  body. 
These  can  be  lifted  to  a  considerable  degree,  but  prevented  to 
too  great  an  ext«nt  by  two  projections  which  serve  to  keep  the 
valTes  (or  opercula  more  properly)  in  place.  Removing  the 
valve,  we  observe  beneath  a  cell,  a  little  box,  ao  to  say,  st  the 
bottom  of  which  lies  a  circular  membrane  of  exceeding  thinness, 
and  presenting  all  the  colors  of  the  rainbow.  Reaumur  calls  it 
the  mirror.  It  resembles  the  dmm  of  tbe  ear,  and  afTords  much 
pleasure  even  in  a  cursory  examination.  Imagine  for  the  time 
two  cells,  with  each  a  window  opening  into  tbe  internal  parts  of 
the  body,  and  concealing  machinery  which  works  the  i^paratus. 
Each  cell  is  divided  into  three  parts  by  a  triangular  plate ;  the 
upper  boundary  being  a  semilunar  membrane,  which  may  be  con- 
•OdeZZZIV,  Moore's  Traoi. 
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tractcd  or  relaxed  at  the  pleasure  of  the  insect,  and  the  part 
coDtaming  the  mirror.  But  the  real  oi^an  is  only  seen  from  the 
back.  It  la  found  a  little  below  the  external  covering  of  the  aai- 
mal,  directly  facing  the  oiembranoua  drumhead  in  the  first  ca%'ity. 
It  consists  of  o  very  thin  membrane,  wciukled,  and  can  be  moved 
back  and  forth  within  its  circumference,  causing  a  snapping  nOise, 
something  like  the  sounds  given  out  by  the  live  insect.  Attached 
beneath  each  drumhead  are  fibres  of  muscle,  which  join  near  the 
inside  edge  of  the  mirrors,  and  form  one,  which  is  inserted  to  the 
back.  If  we  pull  one,  or  both  these  muscles,  the  well  known 
sound  is  emitted.  When  these  muscles  arc  contracted  or  pulled, 
the  drumhead  falls  in;  and  ^ hen  relaxed,  the  drumhead  springs 
into  position  by  its  own  elasticity.  We  can  therefore  imagine 
how,  when  these  muscles  are  contracted  with  snfHcient  rapidity, 
the  insect  sings  his  song.  The  musical  instrument  is  therefore, 
simply  a  little  drum.  The  sound  passes  through  the  first  cell, 
and  its  pitch  is  regulated  by  the  movable  semilunar  membrane. 
Then  striking  against  the  mirror  the  sound  may  be  reinforced  ; 
and  then  passes  out  by  the  valves  which  regulate  its  intensity  in 
Bome  manner.  For  on  pressing  the  valves  closely  to  the  body, 
little  sound,  if  any,  is  emitted ;  raise  up  the  valves  as  high  as  pos- 
sible and  the  sound  is  most  intense. 

The  insect  may  be  kept  captive  fur  some  time,  and  in  this  con- 
dition much  may  be  learned  from  actual  observation.  Boys  in 
Surinam  fasten  straws  to  the  cicadas  and  run  with  them  through 
the  streets.  Its  "noise"  has  been  compared  to  the  sound  given 
out  by  whirling  a  piece  of  cardboard  attached  to  a  string,  rapidly 
through  the  air. 

The  cicada,  though  as  In  the  seventeen -year  species  maturing 
for  several  years,  lives  but  for  a  brief  season.  With  the  expiring 
summer  he  takes  his  leave,  and  testifies  with  his  lingering  life,  a 
glad  song  which  grows  feebler  and  feebler,  till  finally  it  dies  away 
sadly  but  beantifiil  like  the  summer  he  carries  with  him. 
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Br    »K.   EILIOTT    COITES,   C.  S.  A. 
No.  2. 

In  the  treeless  portions  of  Montana,  tLo  streams  that  meander 
through  the  boundless  prairies  constantly  present  the  feature  of 
"  cut-banks,"  which  I  mentioned  in  my  last  article  as  the  breeding 
resort  of  varions  hawks.  This  furnishes  other  exceptional  in- 
Btanccs  of  terrestrial  nidification,  nhieh  may  well  be  placed  on 
record. 

Probably  no  birds  vary  more  in  their  modes  of  nesting  accord- 
ing to  different  circumstances  than  swallows ;  and  certainly  none 
adapt  themselves  more  readily  to  their  surroundings.  On  the  face 
of  the  cut-banks,  as  would  be  expected,  thousands  of  cliff  swal- 
lows fasten  their  bottle-shaped  nests  of  mud ;  but  who  would  have 
anticipated  the  breeding  amongst  them  of  barn  swallows,  in  holes 
in  the  ground  ?  In  various  parts  of  Montana,  where  there  were 
no  trees,  and  no  breaks  in  tlie  prairie  excepting  the  "coules" 
(ravines)  and  streams,  I  frequently  saw  troops  of  barn-swallows, 
and  for  some  time  wondered  where  they  bred,  ^t  length  Mr. 
Batty,  one  of  ray  assistants,  found  some  nests  of  this  species,  and 
settled  the  question.  The  nests  were  placed  in  littie  excavations 
on  the  face  of  the  banks,  deep  .enough  to  be  fairly  called  "  holes," 
and  answering  all  the  purpose  of  the  corner  of  the  rafters,  which, 
the  bird  usually  selects.  Mr.  Batty  surmised  that  in  some  in- 
Blances  at  least,  the  bird  enlarged  and  adapted,  if  it  did  not 
actually  dig  out,  the  excavation  ;  but  of  this  T  do  not  feel  sure. 
It  seems  more  probable  that  choice  was  made  of  the  natural  inden- 
tations of  the  bank,  just  as  was  the  case  with  the  hawks  already 
mentioned. 

At  one  of  our  camps  on  a  small  tributary  of  Milk  Biver,  on  the 
boundary  line  of  the  United  States  and  British  America,  two 
nests  of  the  golden  eagle  {Aguila  chrysaetes)  were  found  within  a 
mile  of  each  other,  eacli  capping  a  piece  of  cut-bank. 

Viewed  from  the  prairie  side  they  seemed,  and  actually  were,  to 
all  intents  and  purposes,  placed  on  the  bare  level  ground ;  from 
tbe  reverse  aspect  the  natural  instinct  of  nesting  on  a  crag  was 

(76) 
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seen  to  be  flilfllled.  Bat  one  would  think  that  if  aa  eagle  irere  to 
Btoop  to  nest  in  ench  a  place,  the  bird  would  choose  the  highest 
and  boldest  embankment  in  the  vicinity.  Snch  was  not,  however, 
tbe  case.  One  of  the  nesta  which  I  visited  was  rather  npon  the 
brow  of  a  little  hill  than  the  edge  of  a  cliff.  Tbe  distance  fcom 
the  bed  of  the  stream  was  do  more  than  an  e&sy  gunshot,  and  the 
inolination  was  so  slight  that  I  readily  walked  np  the  enibank- 
tnent,  gun  in  hand.  The  nest  was  composed  of  sticks,  some  of 
which  were  as  large  as  one's  wrist,  bmshwood  and  bunches  of 
grass  and  weeds  with  masses  of  earth  still  adhering  to  the  roots. 
It  was  about  four  feet  across  in  one  direction,  and  tliree  in  the 
other,  the  shape  l>eing  suited  to  the  slight  projection  of  ground  on 
which  the  nest  rested ;  the  matted  mass  of  material  averaged 
about  six  inches  deep.  The  other  nest  was  described  to  m€  as 
considerably  larger.  Both  were  empty  and  apparently  deserted. 
Although  I  saw  no  eagles  Just  at  this  spot,  I  do  not  hesitate  to 
identify  the  nests  as  those  of  the  species  mentioned,  for  the  birds 
were  very  fVequently  —  almost  everyday  —  seen  in  the  neighbor- 
ing Sweetgrass  Hills.  There  do  not  appear  to  be  any  bald  eagles 
in  the  conntry,  and  the  nests  were  altogether  too  large  to  have 
been  those  of  any  kind  of  hawk  known  to  occur  in  the  region. 

Some  years  ago.  Dr.  F.  V.  Ha3'den  brought  us  from  the  moun- 
tains a  pair  of  harlequin  ducks  {Histrioniais  torquatus),  and 
accompanying  the  specimens  was  an  egg  cut  IVom  one  of  tbem. 
This  fact,  coupled  with  the  date  of  capture  (May  SI),  led  to  the 
inference  of  the  breeding  of  this  species  in  the  Rocky  Mounttuns 
within  the  limits  of  the  United  States.  The  past  season  (1874) 
I  have  had  the  pleasure  of  establishing  the  fact.  At  Chief  Moun- 
tain Lake,  near  the  heart  of  the  Rockies,  where  the  U.  S.  Boundary 
line  crosses,  I  found  broods  of  young  harlequins  still  nnable  to 
fly,  late  in  August.  Several  specimens,  including  the  nwther  of 
one  of  the  broods,  were  secured ;  the  adult  male  was  not  observed. 
What  is  somewhat  unusual  for  ducks,  this  brood  was  found  in  a 
clear  ice-cold  mountain  torrent,  disporting  in  a  pool  at  the  foot  of 
a  cascade.  The  altitude  was  about  Sve  thousand  feet.  The  char- 
acter of  the  stream  may  be  clearly  recognized  in  the  fact  that  it 
was  tall  of  beautif\il  trout  of  two  species,  and  was  also  the  home 
of  the  water  ouzel  {CiiKlus  Mes^cantis).  When  disturbed,  the 
old  bird  flew  low  over  the  water,  while  others  sank  back  quietly 
into  the  limpid  element,  till  only  the  bead  remained  above  the 
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surface — Jast  like  grebes;  some  sought  refbge  behind  and  be- 
neath the  cascade,  screeDed  by  the  whole  volume  of  water  that 
leaped  over  the  projecting  rocks.  Another  brood  was  seen  swim- 
ming  quietly  in  one  of  the  side  pools  near  the  lake. 

With  the  harlequins  was  also  breeding  a  species  of  Bucephaia. 
It  was  not  B.  albeola,  bat  whether  B.  clangula  or  B.  Uiandica  ia 
yet  nodetennined,  as  I  did  not  take  the  old  male,  and  as  the  young 
ones  cannot  be  determined  without  comparison  of  specimens  that 
I  cannot  make  in  the  field. 

The  breeding  of  the  Bohemian  waxwing  {Ampelia  garr^ua) 
long  remained  unknown,  and  to  this  day  my  only  record?  of  its 
nesting  on  this  continent  have  come  ^m  Alaska,  whence  speci- 
mens of  the  eggs  were  lately  brought.  It  is  a  matter  of  satis- 
faction to  be  able  to  attest  its  breeding  in  the  Rocky  Mountains, 
on,  or  at  any  rate  very  near,  the  Isorder  of  the  United  States.  Oa 
the  19th  of  Angnat,  while  I  was  at  Chief  Mountain  Lake  (this 
beautiful  sheet  of  water  lies  across  onr  line),  a  Bohemian  wax- 
wing  was  shot  by  my  assistant,  Mr.  A.  B.  Chapin,  who  picked  it 
out  of  a  f  ock  of  common  cedar  bb^s.  It  was  still  In  the  peculiar 
streaky  stage  of  plumage  which  ia  characteristic  of  the  very  young 
bird,  and  must  have  been  batched  somewhere  In  the  vicinity. 
Additional  evidence  in  favor  of  this  induction  lies  in  the  fact  that 
the  cedar  birds  were  breeding  at  the  same  time.  Several  young 
ones  were  shot,  and  Mr.  Chapin  secured  a  nest  containing  four 
partially  incubated  eggs.  This  was  late  (Aug.  19)  even  for  so 
tardy  a  breeder  as  the  cedar  bird  is  wtll  known  to  be.  But  the 
birds  were  in  mountains,  and  at  a  latitude  (49°)  north  of  their 
average  breeding  range.  What  with  the  rare  ducks  juat  men- 
tioned, the  water  ouzels,  dusky  grouse,  and  the  curious  little  chief 
hare,  Lagomya  princept,  to  say  nothing  of  the  aristocratic  Bohe- 
mianB,  oor  familiar  fViends  were  here  in  very  select  company. 

There  are  some  interesting  points,  all  of  which  may  not  be 
generally  known,  respecting  the  range  of  the  flickers  in  this  part 
of  tbe  world.  In  the  Red  River  Valley,  and  clear  away  westward 
on  the  parallel  of  49°  to  where  the  Coteau  of  the  Missouri  crosses 
this  line,  you  get  nothing  but  pure  auratus.  I  have  shot  this 
nearly  to  the  head  waters  of  the  Souris  or  Mouse  River.  Through- 
out the  greater  part  of  tbe  Missouri  region  proper  —  the  immense 
extent  of  which  must  be  travelled  over  to  be  thoroughly  appreci- 
ated—  the  curious  "  hybrid  "  form  prevails.    I  never  saw  a  speci- 
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men  thnt  did  not  sUow  the  mixture  of  Mexicanus,  from  any  part 
of  the  Missouri  water-shed  bejomi  the  strict  limits  of  the  Eastern 
Province.  But  at  the  Rocky  Mountains  this  mongrel  breed  runs 
up  north  into  tlie  Saakatthewan  region  at  least,  if  not  farther. 
In  latitude  this  is  more  than  abreast  of  the  Mouse  River  area  where 
au)-atua  Qouriahes  untouched  with  red.  I  have  specimens  of  vari- 
ous grades  of  "  hybridity "  from  the  mountains  where  the  St. 
Mary's,  the  Kootcnny  (or  Kootanie)  the  Belly  and  other  tributa- 
ries of  the  northern  waters  arise. 

Audubon's  warbler  (Dendraca  Auduboni')  breeds  in  the  Rocky 
Mountains  at  the  locality  lately  epccifled.  Several  very  young 
birds  were  shot  in  August. 

There  is  something  I  have  not  quite  made  out  respecting  the 
breeding  range  of  Sprague'a  lark,  Neocorys  SpragneL  The  bird 
can  hardly  be  more  abundant  anywhere  than  it  is  in  the  country 
west  of  the  Bed  River  and  north  of  the  Missouri  Coteau,  I  cer- 
tainly saw  several  thousand  last  year.  The  present  season,  nt  the 
site  of  Fort  Union  (Audubon's  original  locality),  and  thence  up 
the  Missouri  to  the  mouth  of  Milk  Kiver,  1  noticed  altogether  a  few 
hundred  perhaps.  But  the  birds  were  not  common,  and  in  all  the 
country  west  of  this  I  saw  none  at  all  imtil  I  came  upon  tlie  head 
of  Milk  River,  just  at  the  ridge  that  divides  these  waters  from  those 
of  the  Saskatchewan.  There,  among  tlie  foothills  of  the  Rockies, 
the  species  reappeared.  Much  the  same  peculiarity  attaches  to  the 
breeding  range  of  Baird's  bunting.  This  bird  is  everywhere  over 
the  Mouse  River  region,  and  the  type  came  from  the  Upper  Mis- 
souri, hut  during  the  summer  just  passed  I  have  failed  to  find  a 
single  one  in  the  whole  country  from  the  mouth  of  the  Yellowstone 
to  the  headwaters  of  the  Saskatchewan. — Fort  Benton,  Montana, 
Se2)t.  9,  1874. 


THE    COLOSSAL   CEPHALOPODS   OF   THE    NORTH 
ATLANTIC.     II. 


After  the  first  part  of  this  article  was  printed,  I  received  an 
interesting  letter  from  the  Rev.  Mr.  Harvey,  who,  in  accordance 
with  my  request,  has  made  a  new  examination  of  the  large  arm  of 
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"  No  2,"  presen-ed  in  tlie  Museum  at  St.  John's,  N.  F.  He  etates, 
in  this  letter,  tfaat  all  tbe  suckers  were  origioally  deuticulated 
arouDd  the  mai^Jo,  as  suggested  by  me  in  the  last  number  of  the 
Naturalist,  and  that  ibis  fact  waa  previou&ly  overlooked  on  ac- 
count of  the  mutilation  it  had  undergone.  He  lias  also  f^rniehed 
to  me  a  full  series  of  measurements  of  its  various  parts.  It  has 
contracted  excessively  in  the  alcohol,  and  is  now  only  thirteen  feet 
and  one  inch  in  length  (instead  of  nineteen  feet,  its  original 
length),  the  enlarged  sucker-bearing  portion  being  two  feet  and 
three  inches ;  the  large  suckers  occupy  tw.elve  inches ;  tbe  terminal 
part  bearing  small  suckers,  nine  inches;  circumference  of  slender 
portion  3'5  to  4-25  inches;  of  largest  part  6  inches;  breadth  of 
face,  among  large  suckers,  2-5  inches;  from  face  to  back,  1-62 
inches  ;  diameter  of  largest  suckers  outside,  *75  of  an  inch  ;  inside, 
■G3  of  an  inch.  It  will  be  evident  from  these  measurements,  when 
compared  with  those  made  while  fresh  and  from  the  photograph, 
that  the  shrinkage  has  been  chiefly  in  length,  the  thickness  re- 
maining about  the  same,  but  the  suckers  arc  considerably  smaller 
than  tbe  dimensions  previously  given. 

Mr.  Harvey  also  mentions  that  a  specimen  was  cast  ashore  at 
Bonavista  Bay,  December,  1872,  and  his  informant  s.iys  that  the 
long  arms  measured  thirtj'-two  feet  in  lengtli,  and  the  short  anus 
about  ten  feet  iu  length,  and  were  "  thicker  than  a  man's  tbigh," 
The  body  was  not  measured,  but  he  tliiuks  it  was  about  fourteen 
feet  long,  and  very  stout,  anil  that  the  lai-gest  suckers  were  2-5 
inches  in  diameter.  The  size  of  the  suckers  is  probably  exagger- 
ated, and  most  likciy  tbe  length  of  the  body  also.  It  is  even  pos- 
sible that  Ibis  was  tbe  same  specimen  from  which  tbe  beak  and 
snckers  described  In  my  last  article,  as  Ko.  4,  from  Bonavista  Bay, 
were  derived,  for  the  date  of  capture  of  that  specimen  is  unknown 
to  me.  Tbe  latter,  however,  waa  much  smaller  than  the  above 
measurements  of  the  former  would  admit,  and  it  will,  therefore,  be 
desirable  to  give  this  one  a  special  number  (11). 

Another  specimen,  which  we  may  designate  aa  No.  12,  was  cast 
ashore  this  winter,  near  Harbor  Grace,  but  was  destroyed  before 
its  value  became  known,  and  no  measurements  are  given. 

Archileutkis  princepa  Verrill,  sp.  nov,,  figures  2.'),  20,  27.  This 
species  is  based  on  the  lower  jaw  mentioned  as  No  1  in  my  former 
papers,  and  on  the  upper  and  lower  jaws  designated  as  No.  10,  in 
the  first  part  of  this  article;  besides  these  jaws  we  only  have  the 
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rongb  measurenieDts  of  the  body  of  No.  i,  and  an  estimate  of  tbe 
diameter  of  the  sessile  arms.  The  Jaws  of  No.  10  were  obtuoed 
(h>m  the  Btomacb  of  a  sperm  whale  taken  in  tbe  N.  Atlantic,  and 
were  presented  to  the  Essex  Institute  by  Capt.  N.  £.  Atwood,  of 
Frovlncatown,  Mass.,  but  the  date  and  precise  locality  of  the  cap- 
Fig.  so. 


Upper  Jiw  or  ArcbltSDlblB  prinecpa  VerrlU. 


ture  are  unknown.  The  form  of  these  Jaws  is  well  shown  in 
figures  25  and  26.  The  total  length  of  the  upper  jaw  (fig.  25) 
is  5  inches;  greatest  breadth,  1*45;  front  to  back  8-5  inches; 
width  of  palatine  lamina,  2-32.  The  ih>ntal  portion  is  conaidei^ 
ably  broken,  bat  the  dorsal  portion  appears  to^tend  nearly  to  tiie 
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posterior  end,  the  length  ft-om  the  point  of  the  beah  to  the  poste- 
rior G(1ge  being  3-4  inches.  The  texture  is  flrmcr  and  the  lamina 
are  relatively  thicker  than  in  A.  monachua.  The  rostrum  and 
most  of  tbe  Ti-ontal  regions  are  blacli  and  polished,  gradually  be- 
coming orange-brown  and  transtticent  toward  the  posterioi'  border, 
and  marked  with  faint  striie  radiating  from  the  tip  of  the  beak,  and 

*'lg.M. 


by  faint  ridges  or  lines  of  growth  parallel  with  the  posterior  mar- 
gin ;  a  slight  but  sharp  ridge  extends  backward  fi-om  the  notch  at 
the  t}ase  of  the  cutting  edge,  nnd  other  less  marked  ones  from  tbe 
anterior  border  of  the  alie.  The  tip  of  the  beak  is  quite  strongly 
curved  forward,  and  acute,  with  a  slight  shallow  groove,  commeoc- 
ing  just  below  the  tip,  on  each  side,  and  extending  backward  only 
a  short  distance  and  gradually  fading  out.  The  cutting  edge  is 
nearly  smooth  and  well  curved,  the  curvature  being  greatest  to- 
ward the  tip ;  at  its  base  there  is  a  broad  angular  notch,  deepest 

AMBR.  MATUBALlfiT,  VOL.  tz.  S 
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The  lower  jaw  of  No.  1  (fig.  27)  is  represented  onlj'  by  its 
anterior  part,  the  alse  and  gular  laminfe  tiaving  been  cut  away  by 
the  person  who  removed  it.  It  agrees  very  well  in  form  and  color 
with  the  correspouding  parts  of  the  one  Just  described,  but  is 
sotoewhat  smaller.  The  lateral  ridges  of  the  rostrum  are  rather 
more  protpinent,  and  the  area  within  it  is  narrower  and  more 
deeply  excavated,  especially  at  the  base' of  the  notch,  where  the 
excavation  goes  considerably  lower  p,,    „ 

than  the  inner  margin.  The  notch 
is  narrower  and  not  so  mnch  round- 
ed at  its  bottom.  The  tooth  is 
about  the  same  in  size  aa  that  of 
No.  10,  and  appears  to  be  even  more 
prominent,  because  the  edge  of  the 
alie  is  more  concave  at  its  outer 
base ;  it  is  also  more  compressed 
and  less  regularly  rounded  at  sum- 
mit ;  the  anterior  edge  of  the  alse     Part  or  lower  jnw  or  AniiEuuihu 

.    ,  ,,         ,  ,    ,  princeiia.    No.  1.    Nut.  slie. 

seems  to  rise  mto  another  low  lobe 

beyond  the  concave  portion.    This  jaw  measures  130  inches  from 

tiie  tip  to  the  posterior  dorsal  border  of  mcntum  ;  *6o  from  tip  to 

the  bottom  of  the  notch;  '16  from  bottom  of  notch  to  tip  of  the  * 

tooth. 

Both  these  lower  jaws  ^rce  in  having  a  very  prominent  tooth 
on  the  alar  edge,  with  a  large  and  deeply  excavated  notch  between 
it  and  the  cutting  edge,  and  in  this  respect  differ  from  the  two 
lower  jaws  of  A.,  monachua  in  my  possession,  for  in  the  latter  the 
tooth  or  lobe  is  low  and  broad,  and  scarcely  prominent,  while  the 
notch  is  narrow  and  shallow.  This  seems  to  be  the  best  character 
for  distinguishing  the  jaws  of  the  two  species.  But  they  also 
differ  in  the  angle  between  the  alar  edge  and  tlie  cutting  edge  of 
the  rostrum,  especially  of  the  lower  jaw,  for  while  in  A.  monuckna 
this  is  hardly  more  than  a  right  angle,  in  A.  princepn  it  is  about 
110°.  Moreover,  the  darker  color  and  firmer  texture  of  the  jaws 
of  the  latter  seem  to  be  characteristic. 

The  proportions  of  the  body  seem  to  be  quite  different,  if  we 
can  judge  by  the  measurements  given  of  the  specimen  (No.  1) 
which  was  found  dead  and  floating  at  the  surface  of  the  water,  at 
the  Banks  of  Newfoundland,  by  Capt.  Campbell,  of  the  schooner 
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r^et  that  I  hare  been  unable  to  see  the  fignres  and  description 
of  it,  referred  to  by  Harting  as  forming  part  of  Prof.  Steenstrup'a 
memoir,  then  nDpublisbed.  But  to  judge  by  the  outline  figure 
given  by  Harting,  it  is  a  species  quite  distinct  from  those  described 
above.  The  lower  jaw  resembles  that  of  A.  monachua  more  than 
A.  prineepa^  and  is  a  little  larger  than  that  of  our  No.  5  (see  tig. 
6)>  The  beak  is  moi-e  rounded  dorsally,  less  acute,  and  scarcely 
incurved,  the  notch  is  narrow,  and  the  alar  tooth  is  not  prominent, 
Harting,  in  the  important  memoir  referred  to,  describes  speci- 
mens  of  two  species,  both  of  which  are  ^evidently  quite  distinct 
from  all  those  enumerated  above. 

The  Srat  of  these  (Plate  I)  is  represented  by  the  jaws  and 
buccal  mass,  with  the  lingual  dentition,  and  some  detached  snck- 
^^,  preserved  in  the  museum  of  the  University  of  Utrecht,  but 
from  an  unknown  locality.  These  parts  are  well  figured  and 
•^Wetibed,  and  were  referred  to  ArchUeuthis  dux  by  Harting.  But 
the  character  of  the  dentition  (fig.  28)  is  so  totally  different  fVom 
Fig. as. 


^%A^% 


Teath  of  Loltgo  HutiUKli  VerrlU.    Enlarged. 

"Oat    I    ijayg  found  in  A.  monachua  that  it  will  be  necessary  to 

^fer  tUia  species  to  a  different  genus,  if  not  to  a  distinct  family. 

M  form  of  the  lower  jaw  is  quite  unlike  that  of  A.  dux,  for  the 

is  very  acute,  the  cutting  «dge  is  concave,  the  notch  shallow 

.       "*'oad,  and  the  alar  tooth  is  somewhat  prominent.    The  size 

'  »»«>Ut  the  eame  as  our  No.  5.    The  suckers  figured  are  (Vom  the 

8811^     arms,  and  agree  pretty  nearly  with  those  of  A.  monachua 

(860  ^  ftg   3j_    The  edge  is  strengthened  by  an  oblique,  strongly 

^'"^^'C'tilated  ring.    The  internal  diameter  of  the  largest  of  these 

swxe»-^  is  -75  of  an  inch  ;  the . external,  1-05  inches.    They  were 

'""UaVxed  with  slender  pedicels,  attached  obliquely  on  one  side. 

lingual  teeth  (see  fig.  28  copied  iVom  Harting,)  are  in  seven 

"E*il»vt  rows,  and  resemble  closely  those  of  Loligo  (fig.  9).     In 

***!  I   cannot  find,  in  the  figures  and  description,  any  character 

^  *'l»ich  this  species  can  be  separated  from  Loligo,  and  at  the 

*"^*   time  it  is  evident  that  it  is  a  species  distinct  Itom  all  others 
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BT  A.  H.  PACKARD,  JR. 

VII.     THE   INFUSOKIA  ^CILIATA). 
TiioLOH  tlie  term  Infusoria  has  usunlly  been  applied  to  nearly 
all  tlie  Protozoa  iirovkled  with  dlia  ^^ 

or  flagcllH,  it  is  now  restricted  to  the 
highest  division  of  the  Protozoa,    In- 

stea<l  or  an   aiteiiipt  to  -  define   the  u 

gi'onp,  the  following  hrief  description 
of  some  of  the  well-known  forms  ivill 
perhaps  best  show  how  they  differ 
from  (lie  Flagellala,  with  whiuh  they  ov* 
are  oiost  apt  to  be  confounded.  ., 

Cue  of  the  simplest  and  most  alran- 
(laat  forms  is  Paramecinm.     Tiie  ac-  , 

companyiiig  flgiire  (29),  copied  from 
Clark's  "Miud  in  Natm-e,"  repi-esenls 
Pammeciuin  caudatnm,  of  Ehvtii- 
berg.'  This  animalcule  is  a  mass  of  n 
protoplasm,  representing,  jierhap.H,  a  "" 
cell.  In  tlie  body-mass  are  exca- 
vated a  mouth  and  a  throat  leading 
to  a  so-called  stomach  or  digesti^'e 

cavity.     Two  hollows   in  the  liiKly   cv  * 

furm  the  contractile  vesicles,  and  an- 
other cavity  forms  the  repTOducliie 
organ.  Prolongations  of  the  l)ody- 
mass  form  the  cilia,  which  character- 
ize the  Infusoria  and  give  their 
name,  Ciliata.  No  specialized  tis- 
sues composed  of  cells  exist  in  these 

organisms,  and  tliey  are  regarded  as  ' 

01)  the  whole  representing  a  single 
cell.  Some  authors,  as  Claparude. 
rcgaid  them  as  composed  of  sevei-al 

cells,  hilt  the  whole  animal,  though  performing  functions  i 
'rig. 2:1.  A  rlenrft'oin(l<edoiaaUMe.ningnllle<1^40iliBm>.ici'.-.  II.  rliv  bcii<l 
liUl  M,  (heiDonlhi  n  la  ;,  Ihe  UirMt ;  a,  tl:e  posterior  opening  of  the  dificstive 

(«7) 
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Clark  snys  that  the  eggs  are  arranged  in  it  "in  a  eingle  line,  one 
after  the  other,  at  varjing  distances."  It  usually  lies  in  the  midst 
of  the  body,  and  extends  from  one-half  to  two-tliirde  of  the  length 
of  the  animal.     "According  to  b   Fig.so. 

Balbiani's  observations  ngmn    a 
closelj-  allied  species,  when  the 
eggs  are  laid  they  [)aBs  out  from     '^ 
the  ovary  tlirough    an    apertnre 

near  the  mouth"  (Claris).  „ 

In    the    Trumpet    anim.ilcule  n 

(Fig,  SO,  Stentor  polymori}hus  o(  p 

Ehrenberg.  after  Clark')  we  have     _  , 

a  higher  grade  of  development 
than  in  Paramecium,  the  animal- 
cule attaching  itself  at  one  end, 
and  building  up  a  slight  tulie  in 
which  it  contracts  when  dis- 
turbed ;  an  anticipaliou  iu  na- 
ture of  the  worm  in  its  tube. 
Prof.  Clark  has  Btudie<l  in 
this  aniroalcnle  certain  circular 
bands  witinn  the  edge  of  the  "' 
disk,  from  which  arise  twelve 
very  thin  stripes  (rr)  which  con- 
verge towards  the  mouth  (m).  ^j^ 
These  bands  are  evidently,  he 
says,  in  close  relation  with  the  , 

mouth  and  cilia,  the  most  active  Tnimpet  Animsicaie. 

organs  of  the  animal,  and   Ue  concludes   that  it   is  a  nervous 
system. 

The  moat  complicated  form  of  all  among  the  Inflisoria  is  the 
Vorticella,  or  bell-shaped  animalcule.  These  forms  are  very  com- 
mon on  submerged  plants  and  leaves,  appearing  to  the  naked  eye 
like  mould.      Their  motions,  as  they  suddenly  contraot  and  then 

'"BltHlor  polsmorpkia,  mujuided  130  cllameteri.  cipandsd  nnd  bent  sllghtl;  over 
lowuda  the  obserTcr;  Uio  mouth,  m,  next  Hi '  eye,  itnd  the  ilonal  edgo  In  the  dUtance. 
0.  poelsrior  cdO  ;  at,  the  tnbe  enclosing  a;  e,  tbe  clllaC«d  bor.^er  o(  the  diek  (•];  b,  the 
lu^,  rigid  cilia:  CB,  the  contrncllle  reeicle  In  the  extreme  dl>laace.  seen  through  the 
irbole  thlckneea  or  the  body;  cc',  cc',  the  poeterlor  prolongiitian  of  av.  in  the  distance; 
r,  ri,  tberlrcuiar  and  radiating  branches  of  the  nervout  Byslem;  n.  n',  the  re|iroduc- 
lire  (yHein,  extending  Itom  the  right  aide,  at  ■.  poalerlarl]-,  bat  toirardB  the  eye  at  n' 
(Clark). 
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fi^lf-di vision  of  the  nucleus  of  eggs,  &nd  the  primary  mode  of 
growth  Id  both  aninials  aii<l  plants,  not  involving  the  idea  of  sex. 

As  a  good  example  of  ^ssi'on,  by  which  all  Infusoria  are  sup- 
posed to  multiply  their  kind,  though  some  may  at  cei'taiu  times 
reproduce  from  eggs,  we  may  cite  a  case  observed  by  Clark,  the 
fiilt  aecoQDt  of  vhich  is  given  in  bis  admirable  "Mind  in  Nature." 
He  ob-terved  a  Stentor  pulymorphtu  divide  in  two.  The  flret 
change  taking  place  is  in  the  contractile  vesicle,  which  divides  into 
two  distinct  vesicles.  The  mouth  of  the  new  Stentor  is  formed  in 
the  middle  of  the  under  side,  first  appearing  as  a  shallow  pit, 
around  which  arises  a  semicircle  of  vibratile  cilia.  The  new 
mouth  deepens,  the  throat  is  hollowed  out;  all  this  taking  place 
before  any  external  sign  of  division  appears.  But  in  the  course 
of  two  hours  the  body  splits  asunder,  and  two  new  individuals 
appear,  each  exactly  like  the  other. 

In  Vaginicola  there  is  a  niodiScation  of  this  simple  pi-ocess, 
which  is  more  like  true  gemmation  or  hudding,  and  is  accompanied 
by  a  process  of  encysting.    Our  hgures  of  the  mode  of  development 


Develapmeul  of  VnglaicolB. 

are  taken  A-om  a  ^hort  paper  by  C.  J.  Miiller.  He  first  traced 
the  flssion  of  this  infusorium  (Fig.  32,  A),  which  takes  place  in 
tlie  following  manner.  After  the  animal  has  withdrawn  within 
its  case,  and  assumed  a  pear-shaped  form,  its  cilia,  meanwhile, 
apparently  lost,  a  conical  fissure  appears  at  the  base,  and  soon 
after  "a  wavy  line  of  division  shows  itself  at  the  upper  extremity 
of  tb«  animalcule  ;"  the  two  Assures  enlarge  and  meet ;  pulsating 
vesicles  become  active  on  both  sides  of  the  line  of  fission,  and 
cilia  begin  to  grow  out,  until  at  the  end  of  an  hour,  two  separate 
■nitn&ls  are  formed,  which  soon  afterwards  appear  as  in  Fig.  33,  B. 


1  by  Google 


D,j,ii.db,GoogIe 


LIKE   BISTOBIES  OF  THE   PROTOZOA.  93 

diange  of  the  whole  inner  encysted  body  of  a  Vorticella  into 
nninerous  embrj'os,  as  the  equivalent  of  tlie  eexual  propagation  of 
tlie  higher  animals.  We  alao  quote  Stein's  Bummarj-  of  the  cycle 
of  changes  undergone  by  the  Vorticella :  "  We  may  thns  iilcall) 
arrange  the  different  stages  of  development  through  which  the 
Vorlicellce  pasa  ;  the  largest  end  their  lives  by  becoming  cncyetcd  ; 
the  whole  of  the  contents  of  their  bodies  then  passes  into  em- 
bryos, to  which  the  diviilhig  germ-nneleos  first  gives  origin. 

"The  embrj-os  become  fixed,  develop  irom  their  posterior  ex- 
tremity a  stalk,  which  is  at  first  not  contractile,  and  gradually 
change  their  monad-like  bodies  inlo  that  of  a  commoo  Vorticella. 

"As  soon  as  this  has  taken  place,  tlieir  very  much  smaller  size 
only  distingaishes  Ibcm  from  the  perfect  Vorticellte.  Even  in  this 
imperfect  condition  they  frequently  multiply  by  continual  division 
and  in  a  subordinate  degree  by  external  gemmation.  This  power 
of  nialtiplication  in  the  imperfect  state,  however,  is  one  of  the 
most  certain  criteria  tliat  we  have  to  do  with  an  :ilternatioQ  of 
generations.  ■  ■  •  •  finally,  the  last  generation'  become 
encysted,  not  to  re-awake  to  an  independent  existence,  but  to 
break  up  into  a  swarm  of  embryos," 

Let  ns  now  look  at  tlie  development  of  Epistylia  plicatiUft  as 
studied  by  Claparede.     Fig.  34,  A,  reiiresenta  an  individual  con- 


DeTflopmont  ot  EplB(;li». 

taining  several  embryos  (B)  and  opposite  the  lower  one  on  the 
right  side  is  a  projection,  through  which  the  embryo  at  B'  has 
.  passed  out.  The  specimen  figured  at  B'  is  a  fair  example  of  the 
embryos  of  species  belonging  to  six  families  of  Infusoria,  and 
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yonng.  Fig.  85,  B,  e,  repreeents  the  ciliated  yoang  within  the 
body  of  the  parent,  B ;  Fig.  35,  C,  the  free  swimming  ciliated 
yonng.  In  another  specimen  Clapnrede  obsei-ved  the  interior  of 
the  l>ody  subdivide  into  several  masses,  as  at  Fig.  35,  D.  Tiiese 
masses  increase  in  size  and  become  filled  with  a  number  of  small 
CorpuscleB,  with  active  movements,  which  finally  press  through  the 
walla  of  the  Urnula.  Tliese  are  probably  aperiuatozoa,  as  Stein 
considers  Urniila  as  tjie  male  of  Bpixtylis,  contrary  to  the  opinion 
of  Claparede,  who  regarded  it  as  a  Rliizopod,  though  its  ciliated 
young  is,  in  the  light  of  lat«r  studies,  sufficient  to  prove  that  it  is 
a  ciliate  infusorian. 

As  to  the  sexuality  of  the  Infusoria,  Bnlbiani  has  advanced  the 
idea  that  they  are  in  reality  hermaphrodite,  the  nucleus  repre- 
senting the  ovary,  and  the  nucleolus  the  testis,  the  latter  produc- 
ing Ixtdies  which  he  regards  as  spermatozoa.  Claparedc  regards 
this  view  as  well  founded,  as  it  had  ali-eady  been  suggested  by 
himself,  Liebtrkiiho,  J.  Miiller  and  Stein  that  certain  Infusoria 
contained  spermatic  particles,  found  not  only  in  the  nucleolus,  but 
also  in  the  nucleus,  into  which  they  had  penetrated  from  the  nu- 
cleolus. This  has  been  observed  in  Paramecium,  where,  as  Clap- 
aredc quotes  as  Stein's  opinion,  that  "Fecundation  having  been 
accomplished,  these  zoosperras  disappear,  and  the  nucleus  then 
divides  in  a  manner  comparal>le  to  the  segmentation  of  the  egg 
into  a  certain  number  of  segments,  or  reproductive  bodies,  des- 
tined each  to  give  rise  to  an  embryo.  Tlie  Infusoria,  then,"  adds 
Olapariide,  "  are  androgynous." 

It  appears,  also  from  the  observations  of  B.ilbiani,  that  the 
Infusoria,  aa  Stentor,  Paramecium,  Voiticella,  etc.,  have  true 
eggs,  each  e^  consisting  of  "  two  hoiiow  membranous  spheres, 
the  smaller  being  enclosed  within  the  other,  and  separated  from  it 
by  a  considerable  interval."  The  smaller  vescicle  he  regards  as 
tbe  germinal  vesicle,  and  the  larger  as  the  vitelline  membrane. 
After  the  fecundation,  "at  the  end  of  four  or  five  days,  the  devel- 
opmeot  of  the  eggs  is  complete,  and  each,  with  the  aid  of  re- 
gents, displays  in  a  very  distinct  manner  its  characteristic  ele- 
ments, namely,  vitelline  membrane,  vitellus,  germ-vesicle  and 
gertQ-spot."  BiJtscbli,  however,  it  should  be  stated,  denies  that 
Infusoria  produce  spermatozoids  which  fertilize  the  nucleus.  As 
to  the  development  of  the  Acinetro,  self-flssion  is  in  them  very 
u%,  vhile  conjugation  is  very  ft'equent. 
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of  the  knowledge  of  the  eaxiy  history  of  an  organism  ia  afforded 
by  the  embryology  of  the  sponge.  Hsecliel'B  discovery  that  the 
larval  sponge  ia  a  planuU,  though  not  homologous  with  the  em- 
bryo polype  or  Jelly-fish,  enables  the  natoralist  to  at  once  decide 
that  the  sponge  is  not  a  Protozoan,  but  belongs  to  a  type  only  less 
highly  organized  than  the  lower  polypes,  and  with  more  analogy 
to  the  Radiates  than  the  Frotozoa. 

If,  under  the  guidance  of  the  results  of  the  stndiea  of  Lieber- 
kiihn,  Garter,  Clark,  and  particularly  of  Hseckel  and  Metachnikoff, 


Azinella  polypoidal. 


we  esamine  the  structure  of  a  sponge,  we  shall  find  that  in  ita 
simplest  form  it  is  a  hollow,  vertical  cylinder,  fastened  by  ita  base, 
with  the  mouth  opening  upwards  from  a  central  gastro-vascular 
cavity,  with  ciliated  epithelial  cells  lining  the  cavity,. and  possess- 
■"K  a  surprising  degree  of  individuality.  There  usually  are  aev- 
^  months,  and  the  cavity  usually  opens  into  a  labyrinth  of 
chambers  connected  by  passives  ttirough  the  cellular  tissue ;  these 
tonnd  chambers  being  lined  with  ciliated  epithelial  oelia.    This 

AHEK.  HATtntAUST,  TOL.  tX.  T 
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des  of  food,  enter  throogh  the  Bystem  of  months,  and  when  the  food 
is  absorbed  by  the  cells  of  the  inner  lining,  they  pus  OQt  throogh 
the  larger  openings.  Both  the  larger  and  smaller  "months"  are 
capable  of  opening  and  closing. 

The  eggs  and  sperm  cells  are  scattered  at  irregnlar  interrals 
among  the  cells  composing  the  body-walls ;  the  speimstozoa  are 


kud  Splcnlei.    Alter  Laldf . 


in  some  species  developed  in  "mother"  cells,  as  in  many  of  the 
higher  animals. 

The  sponges  are  by  Hieckel  regarded  as  closely  allied  to  the 
Hydroid  polypes,  members  of  the  Ccelenterates,  a  dirisioii  formed 
by  Leuckart,  inCludbg  the  polypes  and  acalephs.  Hia  reasons 
m  baaed  on  the  fact  that  the  sponges  are  made  np  of  two  layers 
of  cells  (ectoderm  and  entoderm,  or  outer  and  inner  layer)  snr- 
ronnding  a  central  caTity,  and  that  both  reprodnce  by  eggs  and 
spermatozoa,  and  pass  through  a  "planula"  stage. 
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G^enbanr  and  some  English  naturalists  hare  endorsed  this 
view.     Hfeckel  goes  so  far  as  to  state  that  the  only  character  ex- 


'ubt     IflbTrinttilfoiiul*,  1  naluml    eiie. 
Alter  LBtken. 

eluding  the  sponges  from  the  Coelente rates  is  the  want  or  lasso 
cells,^  but  we  have  seen  that  the  true  Infusoria  possess  tliem. 

<  Biaier  clilnu  b>  have  found  true  taM»  cell!  In  Bealera,a  epoDge  obMrved  b7  him  M 
Capri  1  lint  Carter  attributes  their  preience  to  a  paraMtlc  polype  irhlch  he  detected  In 
this  aponge.  Elmer  on  other  gronnda  claims  that  be  hn*  dlaaovenH)  a  sponge  n-hlcb 
alBrdi  a  pftsuse  Into  the  Bydralde.  "  In  an  Seperla.'Jn  another  sllioioaH  sponge  allied 
to  HrxlUa,  and  In  a  bornr  sponge,  the  snrface  ia  tradded  with  email  ohlllnons  tnbes. 
vbicb  an  aitemal  prolongations  or  a  elmlliir  InveMment  oT  the  whale  channel-syBlero, 
beroming,  howeTer,  more  delicate  beloir,  and  flnall;  passing  Into  a  sarcode-llke  con- 
dition: aaob  of  (bSM  Inbea  la  iahablled  b^  a  retrantlle.  sac-like  bodf,  prorlded  irith 
ectodenn,  a  nnncular  larer,  and  eatoderra,  with  thread  cells,  and  trlUi  e-lS  long,  un- 
branobad  (enbielea,  with  ollla  and  thread  cella;  below,  the;  pass  •ncceaatrel]' Into  the 
MODDioD  ipongB-aubsttiice,  andgenerallT  IJsltour  Ineaob  diannel,  each,  however,  wilb 
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Devdcpment.  Lieberkuhn  made  the  astomahing  discovery,  con- 
flnned  hy  Hseckel,  that  sponges  were  really  hermaphrodite  antmala 
reprodnchig  by  eggs  and  sperm  cells  developed  tu-  «■ 

in  the  same  individual  sponge.  Hnokel  shoired 
that  they  were  probably  developed  from  the  inner 
(endodermal)  layer  of  cells  forming  the  body, 
bang  simply  modifications  of  these  endodermal 
cells,  niDch  as  the  eggs  of  the  higher  animals  are 
modified  epithelial  cells.  Fig.  47,  from  Hieckel, 
shows  one  of  these  cells  (of  Sycortea  quadrangu- 
idto)  with  several  spermatozoa  mingling  their 
protoplasmic  contents  with  the  protoplasm  of  the 
egs  itaelf. 

The  eododermal  cell  transfbrma  into  an  ^g, 
according  to  Heckel,  in  the  following  manner.  g_p,nd„  ciiiata,  \ 
At  first  providfed  with  a  "coUar"  and  flagellum  ^iS^d^Tf?!? 
mnch  as  In  the  Codosiga  figured  on  page  42,  it  sohmldt. 
b^fins  to  draw  these  in  until  they  disappear ;  then  a  nucleus  (nu- 
cleolinns)  appears  within  the  nacleolua  of  the  cell.  The  ^g  soon 
becomes   detached  ttom  the  body  wall,  and  fik.<t. 

moves  about,  sometimes  penetrating  into  the 
ezoderm,  or  "emigrating,  in  the  oviparous 
■pedes,  from  the  '  stomach '  to  be  fecundated 
abroad." 

"The  spermatozoa  are  apparently  devel- 
oped tJirough  repeated  divisions  of  modified 
endodermal  cells;  the  'head'  is  formed  by 
the  '  naclens,'  the  tail  by  the  protoplasm 
of  the  minute  sperm-cells." 

After  fecundation  of  the  egg,  it  begins  to  ^Mh^oVSpSSS: 
nndergo   self-division,    splitting   into    two,    ■"'"^•"kd. 
(bur,  eight,  sixteen,  etc.,  nucleolinated  cells  (Fig  48,  total  seg- 
Fie. «.  mentation  of  eggs  of  Halisarca), 

the  process  being  exactly  as  in 
the  eggs  of  nearly  all  the  higher 
animals  including  man.  This 
stage  of  segmentation,  like  the 
mulberry  mass  of  the  egg  after 
B^gnentation  in  the  higher  ani- 
nutls,  Hieckel  terms  the  Morula  stage  (fh>m  its  likeness  to  the  mul- 
heiry,  Moms;   see  Fig.  48,  after  Carter).     The   cells  of  Uie 
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acter  of  the  organism  is  revealed.  The  body-wall  becomes  per- 
forated with  porea,  which  open  into  the  general  cavity  of  the  body, 
irhile  currents  of  water  are  maintained  by  means  of  the  cilia,  and 
flow  ont  through  the  so-called  mouth.  This  is  the  "  Proto- 
epongia  "  state,  and  when  spicules  of  silez  or  lime  are  developed 
to  strengthen  the  walls  of  the  body,  the  young  sponge  is  termed 
by  Hseckel,  the  "  Olyntbus." 

Thus  following  the  course  of  development  ae  Haecfcel  snpposed 
to  be  the  case  mtii  the  calcareous  sponges,  for  he,  as  MetschnikofT 
remarks,  did  not  actually  observe  the  stages  after  the  formation 
of  the  ciliated  larva  we  obtain  a  very  clear  idea  of  the  typi- 
cal structure  of  the  sponge.  I  cannot  do  better  than  employ  the 
condensed  account  of  the  discoveries  of  Hieckel  given  by  Dr. 
Liitken  In  the  "  Zoological  Record"  for  1872,  with  a  few  correc- 
tions taken  trom  Metschnikoff*a  paper.  The  Olyntbus,  the  sim- 
plest type  of  the  sponge,  is  a  "  cylindrical,  clavate  or  pyriform, 
etc.,  tube,  closed  at  the  extremity  by  which  it  is  affixed,  commonly 
open  by  a  'month'  at  the  other;  the  body-wall,  enclosing  the 
'gastric'  cavity,  is  a  thin  membrane  composed  of  the  two  layers 
named  above — the  'syncytium'  or  exoderm  [Metschnikoff's  inner 
layer]  a  mass  of  sarcodine  witJi  nuclei,  the  cells  of  which  are  so 
completely  fbsed  together  that  the  original  cellular  structure 
cannot  be  made  visible  through  any  chemical  reaction ;  if  torn 
mechanically,  the  ftagmenCs  will,  whether  containing  one  or  more 
or  no  nuclei,  take  the  shape  of  Amoebfe  and  walk  about.  In  this 
layer^  the  epicula  are  developed,  chiefly  of  three  types — simple, 
S-radiate  and  4-radiate,  anchor-shaped  spicula  are  rare  (Sycvimis 
tynapta,  anchoring  the  animal  in  the  mnd  bottom)  ;  the  stellate 
epicula  sometimes  occarring  are  foreign  bodies,  belonging  origin- 
ally to  Didemnia  (Ascidi^).  The  spicula  are  invested  with  a 
delicate  sheath  of  condensed  sarcodine ;  they  contain  an  axial 
filament,  and  are  composed  of  concentric  layers,  like  the  sili- 
ciona  spicula ;  chemically  they  are  composed  partly  of  Co,,  CaO, 
partly  of  an  organic  substance  ('spiculin').  The  endoderm^ 
Cflls  are,  like  certain  flagellate  Infusoria,  provided  with  a  collar 
and  Sogellam;  they  contain  a  'nucleus'  (with  'nucleolus'), 
wd  often  one  or  two  contractile  'vacuola'  (water  drops); 
though  without  'month,'  they  both  'drink'  and  'eat,'  or  receive 

•  ICMsehnikoff  ihowi  tbat  Uw  Bplonles  tetilf  uIm  Avm  tbe  Inner  layer. 
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Bort  of  arch,  with  a  hollow  In  the  middle,  sarrouiidiiig  which  % 
Iszga  namber  of  very  fine  brown  pigment  corpuscles  &re  collected. 
The  next  change  of  Importance  is  the  disappearance  of  the  cavity, 
the  upper  or  ciliated  half  of  the  body  being  much  reduced  in  size. 
Then  the  large  round  cells  of  the  hinder  part  are  united  into  a 
pact  mass,  leavii^  only  a  single  row.  The  ciliated  cells  are  grada- 
ally  irithdrawo  into  the  body  cavity.  Fig.  50,  D,  shows  this  process 
going  on.  At  this  period  also  the  larva  becomes  sessile,  and  now 
b^[ins  the  formation  of  the  sponge  spicules,  which  develop  fh>m 
the  non-ciliated  round  cells.  Metschnikoff  calls  attention  to  the 
fact  that  at  this  early  atage  the  Syoon  passes  through  a  phase 
which  is  persistent  in  the  genus  Sycyssa.  The  layer  of  ciliated 
cells  are  gradually  withdrawn  into  the  body  cavity,  until  a  small 
opening  Is  left,  surroonded  with  a  circle  of  cilia.  These  cilia 
finally  disappear,  and  a  few  more  spicules  grow  out,  and  meanwhile 
the  opening  disappears.  In  the  next  stage  (represented  at  D)  a 
considerable  (gastro vascular)  cavity  appears,  which  may  be  seen 
throQgh  the  body-walls.  At  this  time,  by  soaking  the  specimen 
in  acetic  acid,  the  body  of  the  sponge  was  seen  to  consist  of 
two  layers,  the  inner  layer  of  ciliated  cells  forming  a  closed  sac, 
enveloped  in  the  spicnle-generating  layer  (representing  the  ento- 
derm). At  this  time  no  mouth-opening  was  formed,  though  three- 
pointed  spicules  had  appeared. 

-It  resnlts  fl-om  Metsdmikoff's  observations  that  the  body  of  the 
larval  sponge  is  composed  of  two  primary  germ-layers,  an  "ento- 
derm" and  "ectoderm,"  the  two  germ  layers  about  which  we  shall 
hear  much  more  hereafter. 

The  observations  of  Carter,  made  on  aeveral  additional  species 
both  of  siliclons  and  calcareous  sponges,  confirm  the  results  of 
Uetschnikoff  as  to  the  later  history  of  the  larval  sponge,  and  those 
of  Heckel  as  to  the  mode  of  s^mentatton  of  the  egg.  Our  Fig. 
48,  A  (copied  from  Carter),  shows  the  total  segmentation  of  the 
yolk  in  Salitarca  lobularia  into  two  portions ;  these  portions  farther 
subdivide,  as  at  Fig.  48,  B,  until  an  inunense  number  of  small 
embryonic  cells  are  produced. 

Carter  observes  that  the  embryos  may  be  found  at  all  seasons, 
from  March  through  the  summer.  These  observations  are  not  dif- 
ficult to  follow  out.  We  have,  by  tearing  apart  a  species  of  Sy- 
cudra  (or  Hycon)  perhaps  S.  cUiata,  which  grows  on  a  PUlota, 
found  the  pianola  much  as  figured  by  Hieckel,  MetscbnikofiT  and 
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European  spiders,  a  list  of  deflnitlona  of  tenns  naed  Id  descrip> 
tions  and  some  general  remarks  on  classificatioD.  The  arrange- 
meut  of  families  adopted  by  Simon  is  the  following. 

1st  auborder.   Araneee  oculabe ;  Attid» ;   Lycoaidse ;   Oxj'o- 

pidie. 
2nd  suborder.   Araneee  verse ;  Sparasaidee ;  Thomisldee ;  Fal- 
pimauidro;    Eresidse ;   Epeiridee;   Ulobaridte;  Thcrididie; 
Pbolcidfe ;   Herailidce ;  Urocteidie ;  Eryoidse ;  Ageleoidie ; 
Dictjnidse ;   Draasids. 
8rt1  suborder.  Araneie  graphosie;   Scytodidse;   Dysderidse; 
4th  suborder.   Araneffl  therapboaee ;   Filiatatidie ;   4^<^'**'"'- 
ids. 
The  first  suboixler  is  founded  on  the  great  development  of  the 
bead  aud  front  legs  in  the  Attidie,  tbe  tbird  is  the  Senoculinte 
of  Blaekwalj,  the  fourth  the  Tberapbores  of  Walckenaer,  and  the 
eecuod  comprises  all  the  other  families. 

For  conveuience  in  identification,  tables  are  given  of  the  most 
prominent  characters  of  the  genera  of  each  family  and  tbe  species 
of  each  genus. 

The  plates  give  a  figure  of  one  spider  fVom  each  genua  in  the 
Epeiridee,  Ulobaridie,  and  Dictynidw,  and  a  few  enlarged  figures  of 
feet,  palpi  and  copulatory  organs. 

Tbe  second  part  containing  the  Urocteidse,  Agelenid%,  Tho- 
misidie  and  Sparassidte,  is  to  be  published  next  April.  Tbe  work 
will  be  quite  useful  to  students  in  this  country. — J.  H.  £. 

Whbf.leb's  Scrtet  of  the  TERRrrOBiES.' — Judging  by  the 
present  report,  a  good  deal  of  geological  and  bio1(^cal  work  has 
been  accomplished  in  connection  with  tbe  regular  topographiciU 
work  of  the  suney.  Three  partiea  were  in  the  field,  and  explored 
portions  of  Utah,  Arizona,  Colorado  and  New  Mexico.  Consider- 
able geological  work  was  done,  while  Dr.  J.  T.  Bothrock  and  assist- 
ant John  Wolfe  collected  nearly  12,000  Bpecimena  of  plants,  repre- 
senting over  1,100  species.  A  goodly  number  of  animala  were 
collected,  aud  have  been  distributed  to  specialiata.  Tbe  report  is 
accompanied  by  a  number  of  descriptions  of  fossil  vertebrates 
from  New  Mexico  by  Prof.  Cope, 

'  Annual  B«|iorI  apou  tbe  GiwgriiphlcftI  EiplorBtlooB  and  Surtej-a  west  ol'  (lie  lODtta 
Uandlan  la  Ciilininia,  Nersda,  Vtab.  ArtiouR,  Calondo,  Kev  Mexico,  Wyomiiig  ud 
tlonMUB.    Itf  G.  U.  Wbeeler,  U.  S.  Engliiear.    WublnftoD,  IBIl.   Bto,  pp.  ISO,  vlUi 
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stances,  a  rate  of  ascent  of  iO  inches  per  bonr  can  be  obtuned. 
2.  That,  contrary  to  the  generally  receired  opinion,  direct  exp6r> 
iment  has  shows  that  the  upward  rapid  corrent  of  water  does  not 
cease  in  the  evening.  8.  That  checldng  the  transpiraUon  for  a 
ritort  time  by  placing  the  branch  in  darkness  does  not  materially 
Impede  the  rapid  current  of  water.  4.  That  the  removal  of  the 
cortical  tiesaes  does  not  impede  the  rapid  current  in  the  stem, 
which  moves  only  through  tbe  woody  (xyleos)  portion  of  the  flbro- 
vascolar  bundles.  5.  That  a  well-marked  rapid  flow  of  fluid  will 
take  place  in  a  st«m  after  the  removal  of  the  leaves.  6.  That 
fluid  will  rapidly  flow  downwards  as  well  as  upwards  in  the  wood 
(xyleos)  portion  of  the  flbro-vascular  bundles,  as  seen  in  a  branch 
in  which  lithium  citiate  was  applied  at  the  top.  7.  That  pres- 
sure of  mercnry  does  not  exert  any  very  marked  influence  on  the 
rapidity  of  flow,  in  the  one  experiment  mode  with  a  pressure  of 
HO-68  grammes  of  mercury.  —  A,  W.  B. 

Thk  Resdebbctiom  Ferm.  —  Polypodium  incanium,  the  oom- 
mouest  of  all  the  ferns  of  Florida,  is  often  called  the  resurrecUon 
fern.  It  grows  mostly  upon  the  trunks  and  branches  of  the  oaks, 
and  I  have  seen  the  roofs  of  old  buildings  covered  with  it. 
Daring  dry  weather  it  shrivels  up,  and  has  the  appearance  of 
being  dead.  While  in  this  condition  I  secured  some,  wrapped 
them  up  in  paper,  and  sent  them  in  April  last  to  Cambridge.  On 
my  return  to  that  place  in  September  last,  the  plants,  after  having 
moiat  moss  placed  about  their  ropts,  were  secured  to  blocks  of 
oak  wood  bung  up  in  the  greenhouse  of  the  Botanic  Garden. 
The  leaves  unfolded  and  assumed  a  bright  gree&  color.  They 
now  appear  to  be  in  a  healthy  condition.  —  E.  Faluer. 

The  Tbsb  Fbocess  of  BssPtsATioM  ik  Plahts.  —  M.  Claude 
Bernard  pointed  out  long  ago  that  the  process  ordinarily  described 
■g  that  of  respiration  in  vegetables,  the  decomposition  of  the  COi 
of  tbe  atmosphere,  is  not  properly  of  this  nature  at  all,  bat  is 
rather  a  process  of  digestion ;  the  true  process  of  respiration 
being  of  a  precisely  similar  character  in  the  animal  and  vegetable 
Usgdoms,  viz.,  an  oxidation  of  tbe  cart>onaceou8  matters  of  the 
tissues.  M.  Corenwinder  of  Lille  in  France,  has  recently  con- 
firmed this  view  from  a  series  of  observations  on  the  maple  and 
lilac,  proving  that  true  respiration  is  always  going  on  in  a  plant, 
evea  when  concealed  by  tbe  greater  activity  of  the  decomposition 
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Daring  tho  progress  of  the  investigations  ntiiuh  will  terminate  in 
tlie  clossilication,  according  to  the  scheme  there  proposed,  of 
the  genera  and  species  by  which  the  Rhynchophora  are  repre- 
sentee! in  our  fauna,  I  have  been  led  to  observe  an  additional  char- 
acter serving  to  deQne  this  great  and  important  complex  of  genera. 
This  (haracler  strengthens  greatly  the  opinion  I  first  announced 
concerning  ita  systematic  value,  as  an  equal  of  all  the  other  Cole- 
op  tera  combined. 

On  separating  the  head  of  a  Rhynchophore,  it  is  seen  that  the 
craniom  (I  use  this  word  for  want  of  a  better  term)  is  globose, 
and  always  presents  a  distinct  trace  of  a  median  satnre  on  the 
under  surface,  corresponding  with  the  gular  sutures  of  other  Cole- 
optera.  In  the  latter,  however,  these  sutures  diverge  either  be- 
fore or  behind,  and  rarely  (Silphidce  and  Stapbylimde),  approxi- 
mate at  the  middle  of  their  course.  Whether  the  differences  in 
direction  of  these  sutures  may  or  may  not,  when  carefliUy  studied, 
give  indications  for  the  definition  of  the  series  into  which  the  nor- 
mal Coleoptera  are  now  divided  upon  other  characters,  I  cannot 
DOW  say.  But  this  much  I  can  assert  positively,  that  in  no  other 
but  the  Rhynchophora,  do  the  lateral  elements  of  the  under  sur- 
face of  the  head  coalesce  on  the  median  line,  so  as  to  form  a 
straight  longitudinal  suture  extending  to  the  posterior  limit  of  the 
cbitinous  part  of  the  head. 

In  most  of  the  Coleoptera  the  gular  sutures  diverge  behind,  and 
even  when  they  are  obsolete,  their  posterior  termination  is  indi- 
cated by  a  nick  or  irregularity  in  the  outline  of  the  ihfero-poste- 
rior  margin  of  the  cranium.  In  the  Ftiuide  and  BostrichidES,  by 
a  remarkable  exception,  the  sutures,  though  distant  in.  front,  oon- 
vei^e  behind. 

It  will  not  be  in  my  power,  for  some  time  to  come,  to  follow 
this  train  of  investigation  to  its  limits,  and  I  now  make  known 
these  imperfect  observations  in  the  hope  of  inducing  observers, 
who  are  less  burdened  with  a  great  mass  of  material  urgently 
pressing  for  classification,  to  give  some  attention  to  tlie  valuable 
characters  here  indicated.  —  J.  L.  LeCoktk,  M.  D.. 

Nora  OH  Tblra  Polypheicos. — My  note  on  tho  synonymy,  of 
Uiis  species  on  page  753  of  Vol.  viii,  of  the  Aueriqam  iJatuoal- 
m,  was  printed  without  proof  having  been  sent  to  me.  In  the 
•*«>nd  paragraph,  line  six,,  "this  Bombycld"  should  read  "the 
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remark,  tbat  in  the  woods  it  is  impossible  to  distinguish  between 
them  at  the  distance  such  shy  birds  usu&Il}'  keep  tiom  the  cAy- 
server. 

2.  At  the  time  I  wrote  the  Ornithology  of  California,  I  had 
collected  onl;  nanus  in  winter,  and  with  the  above  mentioned  im- 
pressions, too  hastily  concluded  that  they  remained  in  the  state 
all  summer,  while  the  uatulatim  retired  to  more  northern  regions. 
Afterwards  wlien  collectiog  tlie  nests  and  eggs  assigned  to  nanus, 
it  was  iDConvenient,  and  seemed  unnecessary  to  preserve  the  birds 
also.  I  will  admit  tlierefore,  that  I  may  have  described  those  of 
ttttulatue  as  belonging  to  nanus. 

3.  Tbat  there  is  still  reason  to  believe  that  nanus  does  not 
always  build  on  the  ground  is  shown  by  the  note  in  Vol.  HI, 
Hist.  N.  A.  Birds,  p.  499,  describing  the  neat  of  "var.  Audubonii" 
on  a  tree,  and  in  a  region  remarkable  for  dryness.^ 

4.  The  statement  on  page  just  quoted,  that  "Dr.  Cooper  has 
sent  to  the  Smithsonian  Institution  skins  of  his  T.  nanus  and  they 
prove  to  be  r.  ustidaiut,"  is  not  quite  correct.  I  sent  one  skin 
from  near  San  Buenaventura  with  notes  showing  its  differences 
from  T.  nanus  (which  I  also  obtained  there),  and  my  imcertainty 
as  to  what  to  call"  it.  Prof.  Baird  wrote  that  it  was  T.  uatulalua, 
although  I  had  supposed,  from  its  very  olivaceous  hue,  that  it 
might  be  Audubonii.  I  had  not  considered  it  nanus,  and  it  was 
so  much  less  brown  than  the  uBtulnliis  I  obtained  in  Washington 
Territory  that  I  did  not  suppose  it  the  same.  It  must  be  consid- 
ered a  link  between  them  and  the  var.  Swainsonii. 

5.  The  facts  now  stand  exactly  in  reverse  of  the  range  given 
in  the  Report  on  Birds  in  the  Pacific  Railroad  Survey.  Thus 
wtiUat'ta  is  the  summer  species  of  California  as  well  as  northward 
breeding  from  Alaska  south  to  lat.  35°,  near  the  coast  and  in  low 
grounds.  '  ^anus  is  the  winter  species  of  California,  retiring  north 
and  perhaps  to  the  high  mountains  in  summer,  while  in  winter  it 
only  reaches  Cape  St.  Lucas,  uslvlatus  going  entirely  south  of  tlie 
United  States,  and  as  far  as  Guatemala. 

S.  In  southern  Califomian  specimens  there  is  not  so  marked  a 
difTereoce  between  the  color  of  the  tail  and  back  in  ustulaius  and 
Mnm  as  to  distinguish  them  strongly  without  comparison,  nor 
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He  explained  its  position  in  front  of  the  tibia  as  a  eapposed 
process  of  the  astragalus,  by  calling  attention  to  the  excessive 
tendency  to  ancbytosis  in  birds.  The  widening  of  the  tibia  to 
include  all  the  tarsals  within  its  width  necessarily  brings  the  in- 
tennedinm  in  front  of  the  tibia,  and,  as  it  early  unites  with  the 
astragalus,  has  naturally  been  mistaken. 

Ur.  Uorse  had  been  able  to  confirm  his  opinion  r^arding  the 
nature  of  this  bone  in  studying  the  embryos  of  the  common  tern  at 
Penikese  Island.  In  the  embryo  bird  the  intermedium  appeared 
as  a  long  oval  bone  between  the  astragalus  and  caicaneum,  passing 
up  between  the  tibia  and  fibula  as  seen  in  the  loner  reptiles. 

Id  this  connection  it  is  interesting  to  observe  that  in  the  rnani* 
malia  the  intermedium  does  not  occur,  and  Gegenbaur  has  ex- 
pressed the  opinion  that  the  astragalus  of  mammals  represents  the 
astragalus  and  intermedium  united.  These  investigations  might 
possibly  go  to  confirm  that  opinion  in  the  fact  that  in  reptiles  the 
intermedium  is  separate ;  in  birds  it  is  separate  in  the  young  bird, 
hit  connected  with  the  astragalus  in  the  adult  state,  wlille  in 
mammals,  if  Gegenbaur  be  right,  it  is  always  so  connected. 


QEOI.OGT. 

Retobh  of  Professor  Marsh's  Expeditiok. — Professor  Marsh 

Md  party  returned  to  New  Haven,  Dec.  12th,  after  an  absence  of 

t»o  months  in  the  West.    The  object  of  the  present  expedition 

""as  to  examine  a  remarkable  fossil  locality,  discovered  during  the 

P"«t  Slimmer  in  the  "  Bad  Lands"  south  of  the  Black  Hills.    The 

P  Orations  were  very  successfkil,  notwithstanding  extremely  cold 

"eather,  and  the  continued  hostility  of  the  Sioux  Indians.    The 

r  refnsed  to  allow  the  expedition  to  cross  White  River,  but  a  re- 

ant  consent  was  at  last  obtained.    They  afterward  stopped  the 

y  On  the  way  to  the  "  Bad  Lands,"  attempted  a  night  attack 

Qeif  camp,  and  otherwise  molested  them,  but  tlie  accompanying 

tx  Of  u.  s.  troops  proved  sufficient  for  protection.    The  fossil 

|.i/^*^a  explored  were  mainly  of  Miocene  age,  and  although  quite 

,         *•  in  extent,  proved  to  be  rich  beyond  expectation.    Nearly 

tong  of  foaaii  bones  were  collected,  most  of  them  rare  speci- 

,        '  ttnd  many  unknown  to  science.    Among  the  most  interest- 

'^'ttains  found  wore  several  species  of  gigantic  Brontotkeridte, 

'y    &8  large  as   elephants.    At  one  point  these  bones  were 
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practical  aud  efficient  fashion,  and  it  nill  ttierefore  be  limited  to 
persoDS  of  aome  training  fitting  them  for  such  worli.  The  num- 
ber will  be  limited  to  twenty-five,  and  the  school  will  not  be  begun 
if  there  are  less  than  ten  applicants.  Personr desirous  of  joining 
the  school  fihould  apply  to  F.  W.  Harris,  President's  Secretary, 
Harvard  Dniversity,  Cambridge,  Mass. — N.  S.  S. 

Ancient  Lake  Basins  of  the  Bockt  Mountains. — The  exis- 
tence of  several  large  fresh  water  lakes  in  the  Rocky  Mountain 
r^ion,  remarks  Prof.  Marsh  (in  the  American  Journal  of  Science 
and  Arts,  Jan.,  1875),  is  now  weil  established,  mainlj-  through  the 
researches  of  explorers  whom  the  striking  scenery  of  the  "  Bad 
Lands,"  or  the  extinct  aniraala  entombed  in  them,  have  attracted 
thither.  The  oldest  are  of  Eocene  age.  The  one  best  known 
forms  the  Green  River  basin,  and  the  sediments  are  at  least  G,000 
feet  in  thickness.  The  animal  remain^  found  in  these  strata  are 
those  of  tapir-like  mammals,  monkeys,  crocodiles,  lizards  and  ser- 
pents, and  betoken  a  tropical  climate.  The  lake  basin  of  the 
"Bad  Lands"  of  Nebraska  is  of  Miocene  age,  and  the  strata  are 
about  300  feet  thick.  The  assemblage  of  animals  indicates  a  cli- 
mate less  tropical  than  that  of  the  Eocene  lakes,  as  seen  in  the 
absence  of  monkeys,  and  the  scarcity  of  reptilian  life.  The  Bron- 
totheridse,  the  largest  known  Miocene  mammals,  are  peculinr  to  the 
lower  strata  of  this  basin.  The  late  tertiary  or  Pliocene  basin, 
Marsh  calls  the  Niobrara  basin  ;  it  extended  from  Nebraska  nearly 
to  the  Gulf  of  Mexico.  The  strata  are  nearly  or  qaite  1 ,500  feet 
thick.  The  fauna  indicates  a  warm  temperate  climate,  the  more 
common  animals  being  a  mastodon,  rhinoceroses,  camels,  and 
borses,  the  latter  being  especially  abundant. 

AirTHBOFOI.OGY. 

Copper  as  a  Preservative  of  Akihal  and  Vegetable  Sdb- 
STAHCE3. — In  examining  an  old  Indian  burying  ground  at  Harps- 
well,  Maine,  several  pieces  of  leather  and  strips  of  nicely  twisted 
grass  fibres  were  found  which  were  fastened  together  at  the  sides 
with  a  tough  grass  thread  passing  through  at  intervals  about  an 
inch,  though  some  of  them  were  woven  together.  With  these  were 
embedded  several  copper  tubes,  and  some  thin  sheets  of  copper ; 
tlie  corroding  of  the  latter  so  impregnated  the  former  that  they 
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Faub-light  excluder  fob  OsjECTivBa. — Mr.  Wenhnm'e  exper- 
imenta  upon  the  aperture  of  objectivea,  catting  off  atray  light 
by  a  perforated  atop  surrounding  the  focal  plane  of  the  objective, 
bave  anggested  to  Mr.  Ingpen  the  U8ef\ilnesa  of  a  similar  contriT- 
tmoe  for  catting  off  false  light  in  objectives  iu  actual  use,  and 
thereby  preventing  that  milkiness  of  field  which  mars  aom<?  other- 
wise  excellent  objectives.  He  slips  over  the  objective  a  cap 
having  a  perforation  a  little  larger  than  the  field  of  the  objective. 
When  this  cap  is  slipped  down  to  the  cover-glass,  the  full  aper- 
ture of  the  lens  is  used  and  stray  light  excluded.  The  cap,  by 
slipping  it  up  toward  or  to  the  objective,  may  be  made  useful  to 
aecure  a  variety  of  reduced  apertures.  Such  a  contrivance  which 
has  hitherto  been  used  in  connection  with  micro-spectroscopic 
work  is  eWdently  capable  of  a  more  extended  usefulness. 

STAiHitio  Veqetable  Tissces. — Persons  unaccustomed  to  mi- 
croscopical manipulation  suffer  much  loss  of  time  in  working  from 
such  superb  books  as  those  of  Beale  and  Frey,  partly  in  selecting  ' 
fh>m  the  great  wealth  of  materia!  and  partly  from  the  necessary 
omission  of  minute  details  iu  the  way  of  working  directions.  Of 
Btaining  aolations,  for  instance,  the  beginner  is  at  a  loas  to  choose 
from  the  pages  of  excellent  formulas,  and  is  not  unlikely  to  begin 
with  the  least  suitable  one;  and,  partly  for  this  reason,  few  be- 
ginners are' aware  of  the  ease  with  which  the  modem  methods  of 
staining  may  be  employed,  or  of  the  exquisite  results  attainable. 
Snch  will  be  glad  to  use  the  following  hints,  which  are  mainly 
abstracted  from  a  paper  by  Dr.  Christopher  Johnston  in  the 
"  Monthly  Microscopical  Journal." 

For  staining  animal  tissue  carmine  succeeds  perfectly,  and  1<^- 
wood  gives  also  beautlflil  results,  but  aniline  ia  unsatisfactory ; 
while  for  vegetable  work  logwood-violet  and  aniline-blue  are  pre- 
ferred to  carmine,  being  easier  to  work  and  pleaaanter  to  study, 
especially  by  lamplight. 

Logwood  staining  was  iotroduced  by  Boehmer,  who  used  solu- 
tioDS  of  hiematoxylin  and  alum,  mixing  them  in  small  quantities 
when  needed  for  use.  Dr.  Frey  simplified  the  plan  by  mixing  log- 
wood and  alum  sulntions  until  a  violet  color  was  produced,  filtering 
the  solution  thus  prepared,  and  keeping  it  for  use  when  required. 
Dr.  Arnold's  plan,  which  is  the  most  convenient,  is  to  pulverize 
O&e  part  of  extract  of  logwood  and  three  parts  of  alum  in  a  mortar. 
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Let  it  soak  in  this  liquid  [intil  the  ekio  or  external  port  is  soft, 
and  the  interDsl  Bubstance  in  Bach  a  condition  that,  apon  slight 
pressure,  the  insect  can  be  evacuated  by  the  natural,  or,  if  neces- 
eary,  an  artificial  opening.  This  is  best  done  under  wat«r,  and  a 
white  plate  is  best  to  use. 

When  this  is  effected  the  object  is  to  be  cleaned.  Have  a  cam- 
el's hair  brush  in  each  band;  with  one  hold  the  object,  and  with 
the  other  brush  every  part  of  the  insect,  and  on  both  sides ;  float 
it  on  a  glass  slide,  and  dispose  each  part  in  a  natural  position, 
either  creeping  or  flying- 

Cover  this  slip  with  another  glass  slip  of  the  same  size,  and 
press  gently  together,  using  only  sufficient  force  to  make  it  as 
thin  as  possible  without  crushing  or  destroying  it. 

Confine  these  two  glasses,  the  insect  being  between,  with  a  fine 
•  brass  wire  as  a  string,  and  place  it  in  clean  water,  to  remain 
twenty-four  or  thirty-six  hours ;  this  will  give  the  insect  a  position 
which  is  not  easily  changed,  aud  it  is  therefore  propter  that  the 
position  be  such  as  you  desire  when  finished.  Remove  the  string, 
and  open  the  glasses  carefully  under  water,  and  float  the  insect 
off;  give  it  another  brushing,  and  let  it  remain  a  few  hours  to  re* 
move  the  potassa. 

Transfer  to  a  small  but  suitable  vessel  containing  the  strongest 
alcohol  that  can  be  obtained,  pursuing  the  same  course  as  with  the 
water,  placing  between  glass  slips,  tied  together,  and  letting  it 
remain  about  twenty-four  hours. 

Transfer  to  a  vessel  containing  spirits  of  turpentine.  It  is  to 
remain  in  this,  kept  between  the  glasses,  until  all  the  water  is  re- 
moved. While  in  the  turpentine,  the  insect  is  to  be  released  sev- 
eral times  and  the  moisture  removed  from  the  glasses,  and  the 
insect  again  confined. 

When  no  moisture  is  visible  surrounding  the  insect,  heat  the 
glass  slips  containing  the  insect  over  a  spirit  lamp  until  the  con- 
tained turpentine  nearly  hoila,  when  if  any  moisture  be  present,  it 
T»ill  show  its  presence  when  the  glasses  are  cold. 

If  free  from  moisture  it  is  ready  for  mounting :  fioat  it  on  a 
snitable  slide  from  the  tuqientine;  drop  a  sufiScient  quantity  of 
balsam  upon  it;  examine,  and  if  no  foreign  substances  are  pres* 
ent,  heat  the  cover  slightly,  and  apply  in  the  usual  way. 

After  a  day  or  two,  beat  the  slide  moderately,  and  press  out  the 
SQrplDs  balsam,  and  place  a  small  weight  upon  the  cover  while 
drying. 
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Sph£iupbide8.  •-' Professor  George  Gulliver  calls  attention  in 
the  "Monthly  Microscopical  Journal,"  to  the  hitherto  unnoticed 
BphierapbideB  in  Leonurus  cardiaca,  and  'also  to  the  two  kinds  of 
spbKrapbides  occurring  in  this  species  as  veil  as  in  Urtica  dioica, 
U.  ureiu,  Parietaria  diffusa  and  Humulus  lupulue:  one  kind,  the 
larger  and  smoother,  occnrring  in  the  bladea  of  the  leaves  and 
conaisting  chiefiy  of  carbonate  of  lime ;  the  other  kind,  smaller 
and  more  roughened  on  the  surface,  occurring  in  the  flbro-voscular 
bundles  of  the  leaf  and  in  the  pith,  and  consisting  of  oxalate  of 
lime  except  in  L.. cardiaca  in  which  they  are  composed  chiefly  of 
carbonate  of  lime  and  in  which  they  are  wanting  in  the  pith. 
Boiling  the  parts  in  caustic  potash  solution  discloses  these  crys- 
tals admirably  even  when  not  otherwise  easily  found,  as  in  the 
case  of  the  leaf  of  Ficut  carica, 

Spidibs'  Web. — Mr.  H.  J.  M.  Underbill  publishes  in  "Science 
Gossip"  an  interesting  microscopical  study  of  the  spider's  web 
and  tbe  mechanism  by  which  it  is  produced.  He  finds  that  of 
tbe  two  to  fonr  pairs  of  spinnerets  or  web-forming  papillee  pos- 
sessed by  spiders,  the  British  species  have  at  least  three  pairs.* 
The  first,  or  upper  pair  of  spinnerets,  produce  plain  threads  of 
the  lai^est  size  which  are  stretched  taut  from  point  to  point  to 
form  the  foundation  of  the  web,  especially  at  the  edges  where 
great  strength  is  essential ;  these  threads  are  oft«o  doubled  or 
trebled  for  greater  security.  The  spinnerets  of  the  second  pair 
are  somewhat  similar  but  smaller,  and  produce  a  smaller  bat 
otherwise  similar  thread.  Tbe  thinl  pair  differs  notably  in  struct- 
ure, and  produces  a  thread  which  is  either  elastic  and  studded 
with  viscid  globules,  or  is  slack,  irregular  and  curled,  being  in 
either  case  adapted  for  entangling  and  holding  the  insect  prey. 
In  the  common  house  spider  (  TV^enaria  domestica)  there  are  al>out 
three  hundred  and  sixty  silk-glands  each  flirnished  with  a  sep- 
arate duct  and  terminating  in  a  silk  tube  at  the  extremity  of  a 
spinneret.  Tbe  first  pur  of  spinnerets  has  about  sixty  of  these 
gianda,  tbe  second  pair  eighty,  and  the  third  pair  two  hundred 
awl  twenty,  which  are  more  complicated  in  structure,  though 
much  smaller  than  the  others.  In  spiders  which  have  four 
pairs  of  spinnerets  the  thread  of  the  fourth  pair  is  somewhat 
like  that  of  the  second,  and  the  aggregate  number  of  silk  tubes 
'»  gtettly  increased,  being  in  Cinijto  atrox  about  twenty-six  hun- 
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natnre,  and  did  not  so  igiiorantly  interfere  with  laws  which  we  can- 
not change,  we  should  not  so  often  be  in  that  sad  position,  when 
we  have  to  stop  and  ask.  Why  are  we  so  poor  when  riches  are  mider 
our  feet?  To  this  end,  tbnt  we  may  know  our  resources,  and  not 
only  take  better  advantage  of  them,  but  also  through  knowledge 
avoid  mistakea,  we  bold  that  the  thorough  survey  of  the  state  will 
prove  of  lasting  benefit,  and  long  before  it  is  finally  completed 
show  itself  even  a  financial  snccoss. 

The  survey,  as  asked  for  by  the  original  memorial  of  the  Ameri- 
can Academy  and  as  endorsed  by  the  State  Board  of  education, 
is  not  designed  to  be  simply  topographical  and  geological, 
though  the  well  known  imperfections  of  all  maps  of  the  state  show 
the  importance  of  the  former,  while  the  almost  total  ignorance  of 
our  very  peculiar  geology,  and  the  present  excitement  at  Newbury- 
port,  over  the  discovery  of  lead  and  silver,  certainly  are  proof  of  the 
importance  of  the  latter  topic.  Bnt  not  only  are  these  depart- 
ments contemplated,  but  that  of  biology  as  well,  and  here  again 
can  we  cite  the  importance  of  the  survey  in  a  field  where  ignorance 
is  so  uniformly  the  mie  that  to  be  wise  is  considered  foolish.  Here 
are  thousands  of  people  in  the  state  dependent  on  the  success  of 
their  crops  and  their  stock  for  support,  and  hundreds  of  thousands 
sUll  more  dependent  on  what  their  farms  will  bring  them,  and  all, 
so  nearly  or  entirely  ignorant  of  nature's  laws,  that  hardly  an  act 
ie  committed  in  the  efforts  of  cultivation,  that  is  not  sowing  the 
seeds  of  failure  in  the  future.  It  is  the  bearing  which  the  biologi- 
cal part  of  the  survey  will  have  on  these  practical  and  vital  points 
of  our  daily  life,  that  will  in  the  end  make  it  the  most  important 
branch  of  the  sur\"ey,  though  the  \'ery  ignorance  which  will  be  its 
work  to  sn|iplant  by  knowledge,  will  be  the  cause  of  its  being  the 
least  understood  at  first,  and  the  hardest  to  make  men  realize  the 
importance  of  providing  for,  by  Legislation. 

For  our  credit  aa  a  state  ever  ready  to  do  that  which  is  best  for 
the  people,  and  from  the  much  higher  principle,  the  advancement 
of  knowledge  among  men,  and  the  consequent  higher  degree  of  gen- 
eral education,  we  hope  and  trust  that  the  important  matter  of  a 
thorough  and  exhaustive  survey  in  alt  departments,  will  not  only 
be  provided  for  by  the  present  Legislature,  but  will  be  placed  on  so 
firm  a  basis  that  do  matter  what  political  revolutions  may  ensue 
during  the  next  fifteen  yeai-s,  the  provisions  for  the  survey  shall 
remain  intact. 
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Vol.  IX.-MABCH,  1876.-NO.  3. 
RED      SNOW. 

BT  F.  C.  CLARK,  U.D. 

Perhaps  do  more  curious  pbenomenon  meets  the  gaze  of  the 
Arctic  observer  than  what  is  familiarly  Icifown  as  "red  anow;" 
and  truly  a  beautinil  aigbt  must  the  little  plant  preaent,  in  direct 
contrast  with  the  expanse  of  white,  whether  appearing  in  thinly 
scattered  patches,  or  crimsoning  the  hills  and  plains  for  miles 
around. 

The  subject  baa  ever  been  of  the  deepest  interest,  and  excited 
the  attention  of  the  most  eminent  scientists.  For  a  long  time  its 
trne  place  in  nature  remained  undetermined.  On  each  side  of  the 
contest  as  to  its  affinities  were  arrayed  most  distinguished  author- 
ities, each  claiming  to  have  solved  the  mystery.  Yet  it  was  only 
after  many  conflicting  opinions  that  its  true  position  was  det«r- 
Diined.  Hence  if  the  vegetable  origin  of  "  red  snow  "  seems  con- 
clusive enough  to  us,  we  must  not  forget  the  advantages  we  possess 
over  former  observers.  The  microscope,  the  natural  sciences  and 
mechanics,  have  all  received  marked  improvement  since  the  first 
discovery  of  the  snow  plant. 

The  history  of  the  Prolococcus  nivalis,  as  named  by  Agardh, 
(liites  from  a  very  early  period  in  antiquity.  Aristotle  tells  us  it 
Was  known  in  his  time.  In  fact  it  was  one  of  the  chief  objects 
which  attracted  the  attention  of  mountain  travellers  and  of  adven- 
turers in  the  frozen  regions  of  the  North, 

BQKred,  accnnling  to  Aei  or  Conjtreu,  In  Ehe  jttr  int.  by  Hie  Fkabodt  Acadimt  or 
tcunca.  Id  Ihc  CMci  or  tlie  Llbrartin  or  Cgnireu,  ml  WuhlngloD. 
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atead  or  clearing  away  all  doubts  he  only  served  to  introduce  new 
"latter  for  diacuasion." 
Two  years  afterwards  the  question  was  agun  agitated  by  Agardh 
Md  Dr.  Grevilie^  of  Edinburgh.  Both  these  observers  agreed  in 
every  particular  with  Robert  Brown.  Sir  William  Hooker  also, 
the  eminent  naturalist  and  botanist,  later  confirmed  the  views  of 
Agardh  and  Greville ;  but  he  named  the  "  red  snow  "  PaimeUo  in- 
stead of  ProttxxKxua  nivalis  Agardh.  The  algic  nature  of  the 
plant  Tr&s  thus  decided  for  a  time, 

Ouring  the  year  1838  several  observers  on  the  continent,  among 
Whom  may  be  mentioned  Knnze,  Unger  and  Martins,  wrote  elabo- 
rate monographs  upon  the  subject,  but  without  eliciting  anything 
new. 

«iia  far  we  have  had  to  do  only  with  believers  in  the  vegetable 

''^S'n    of  the  Protocoecus.    There  are  almost  as  many  eminent 

"Servers  arrayed  on  the  opposite  side,  who  pronounce  in  regard 

'oftB  animal  nature. 

f"     -A.iagust,   1839,  Mr.   Shuttle  worth,*  an   English  resident  of 

!^     ^^rland,  understanding  that  "red  snow"  had  been  discovered 

toe   -vicinity,  betook  himself  thither,  and  by  the  aid  of  his  mi- 

,     "T**!*^  was  enabled  to  make  out  the  presence  of  animalcules. 

*^S     to  these  examinations  he  described  two  species  of  low 

I       **  Organisms,  and  proclaimed  the  animal  nature  of  the  snow 

.     ,    ^S40,  Professor  Agassiz  of  Neufchatel  made  a  tour  to  the 
.        ^'*  of  Aar,  and  discovering  "red  snow"  there,  carefully  exam- 

,  **'  "With  a  microscope,  and  presented  his  views  concerning  the 
f  11  **^fore  the  British  Association  at  Glasgow.  Not  only  did  he 
Qfh  *^*^*afirm  the  conclusions  of  Shuttieworth,  but  he  added  four 
scriK  ^l^cies  of  animalcules  to  those  already  discovered  and  de- 
fortn  ^*^  ^y  Shuttieworth.  Agassiz  considered  that  the  opinions  of 
jjgj  *"  observers  were  due  to  their  mistaking  the  ova  of  animal- 
fc       "^1-  the  spores  of  a  plant. ^ 

^*'  the  couflision  necessarily  arising  from  such  a  variety  of 

1"  ^T^*  Encj-clopedia. 
p.  ai  T'^'^tWBh  Ut/plogamio  Flora,"  by  Robert  K.  GnTilla.    Edlnb.,  ISas-lMS.    VoL  It, 

Sftiittj    '***Telle8  obserrations  enr  la  matlfere  coloranW  ile  la  nelge  MJUgB."  pur  JameB 

Jfoti^^^orth.    Bibl.  VnlT.  irr,  1S40.    Edinb.,  New  PMl.  Journ,,  Jtili,  ISW.    Prorief 

*  rj^>  ^tI.ISU.    AlBoBibl.tTniT.  zzv.  IBU.    BdiDb.  Mev  Pbll.  Joum.  iili,  ISiO. 
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d/flts.  resting  upon  a  matrix  of  gelatinoaa  matter.    They  reaemble 

to  a  remarkable  degree  the  red  globules  of  the  blood  in  size  and 

^lor.      But  Bauer  gave  their  size  as  y^  inch   in  diameter; 

*nereas   more  careful  measurement  will  show  the  diameter  of  the 

"'sts  to   be  nearer  ^^Vir  of  mW  inches.     Each  one  of  these  glob- 

"'es  is    xu&de  np  of  seven  or  eight  cells  filled  with  a  liquid,  which 

P^oa.i>ly  contains  the  colorlug  matter  of  the  Protococcus.     But 

ofoclclesby  thinks  the  liquid  contains  great  numbers  of  animal- 

CQlea.a 

^^*" ,  Wollaston,  DeCandolle,  Hooker,  Peschier  and  others  give 
*3^1  analyses  of  the  snow.    But  aa  they  all  give  nearly  like 
'"*^»     the  analysis  of  Peschier  is  only  subjoined,  viz. : 

Silicious  matter 66.50 

Alumina 6.36 

Peroxide  of  iron 21.35 

Lime 1.17 

Organic  matter 6.80"* 

^     *■  'starch  test"  proves  the  vegetable  origin  of  Prot<Scoccus 

_r^4^^  better  than  any  other. 

form    ^       genus*to  which  the  snow  plant  belongs  takes  a  variety  of 

■trin  *     "^  dust-like  particles,  as  in  the  case  of  "  red  snow ; "  of  a 

bran^^"*^    gelatinous  mass  as  In  "gory  dew;"  or  of  a  thin  and  mem- 

Tj         *-*  s  structure,  like  a  frond. 

du«&-^      Xane  found  the  color  to  be  of  a  dark  red.    On  paper  it  pro- 

^j     ^^      «  cherry  red  stain,  which  became  brown  on  exposure  to  the 

u  jii  -^  tB  solution  in  water,  in  which  red  snow  is  very  soluble,  is  of 

^^^y  claret  color.     But  if  the  snow  were  damp,  upon  which  it 

■];*»^'^^^«nd,  the  snow  beneath  was  stained  a  beautiful  pink." 

—  .^^^    Protococcus  is  found  atrove  83°  north  latitude,  and  as  far 

^1^^^*-      as  in  New  Shetland  in  70°  S.  Lat.     Sir  John  Ross  saw  it 

^^~*^^  over  the  cliffs  bordering  upon  Baffin's  Bay  for  a  distance 


mj,    «.^^''*  iniles,  and,  in  some  instances,  to  a  depth  of  twelve  feet. 
■t^  **ia  day  the  heights  are  called  the  "Crimson  Cliffs."  '^ 
r  ,;.^^*^  found  "red  snow"  even  far  from  land  upon  the  ice-fields 
a^^    t^itzbergen.    Kane  obtained  it  fifty  miles  from  land  upon  the 
— _____^^^  of  ice.     Here  it  seems  to  have  been  difi'ased  through  the 


•Brockluiby'B  Meteorology,  pp.  IW-lSl. 
"Pend;  Eae;vlopeilla. 
uEane'BllarratlTe,18gi,l8M.   pp.  US-ltO. 
"KuM's  MurMlTe. 
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origin,  Aad  yet,  why  it  should  prefer  to  make  the  snow  its  habi- 
tat* or  how  it  can  find  its  wa;  into  those  regions  of  fh>8t  and  in- 
fertiJit^,  remuns  a  question  which  still  perplexes  the  naturalist 
wid  philosopher. 


THE   SISCO   OF   LAKE   TIPPECANOE. 

BT  PBOF.  D.  S.  JOBDAM. 

A  s^OBT  time  since,  I  received  from  Prof.  E.  T.  Cos,  state  geol- 
"^^  of  Indiana,  a  collection  of  deep-water  "Siscoes"  taken  in 
i-ake  Tippecanoe,  Kosciusko  Co.,  Indiana,  bv  Judge  J.  H.  Car- 
prater  of  Warsaw.  Prof.  Cox  requested  me  to  examine  these 
_^->  and  prepare  an  account  of  their  characters  and  relation- 
'P«  &a  considerable  interest  is  attached  to  them  as  well  as  to  thd 
*****  in  general  of  the  "  bottomless  lakes"  of  northern  Indiana. 

Qt»*^  them  to  be  Salmonoids  belonging  to  the  genus  Argyro- 

™us  of  Agassiz,  a  group  closely  allied  to  the  white  flslies  (Core- 

p*nu8]^    but  distin^ished  by  the  greater  development  of  the  lower 

'  ^^hicb  usually  projects  decidedly  beyond  the  upper,  the  rc- 

.      *®    l^ing  true  of  Coregonus.     The  maxillary  bones  are  rather 

Ser,   and  the  bones  of  the  mandible  ralber  heavier,  and  the 

p      **   although  very  feeble  arc  slightly  stronger  than  in  Coregonus. 

-    ^P^red  with  Coregonus  most  of  the  species  have  a  more  slender 

^^       !    lience  their  popular  name  of  "  lake  herrings,"  although  their 

^***t»lance  to  the  sea  herring  is  quite  superficial. 
jL      **i^  Indiana  Ai^rosomns  appears  to  be  quite  distinct  from 
^      ^E^^cies  found  in  Lake  Michigan ;  i.  e.,  the  shallow-water  "  her- 
/  .**  (A.  dupeiforviis  Mitch.)  and  the  deep-water  "moon  eye" 

p     ■    -^3isyi'  Gill)  and  "black  fin"  [A.  nigripennia  Gill),  and  it  is 
<^,   '-***ably  different   from   A.  harengua   (Rich.)  and   A.  bicidua 
-.      *-*-),  which,  if  really  distinct  species,  seem  to  be  loose-seated, 
^  ^^w-water  fishes,  allied  to  A.  dupeiformis, 

^eerns  to  be  identical  with  the  "Siaco"  of  the  deep  lakes  of 

.        "^wm  Wisconsin,  a  fish,  which,  although  known  for  some  time 

.  ^^-turaliats,  has  not  yet,  as  far  as  I  am  able  to  ascertain,  re- 

^^  any  specific  name. 
^   Slave  therefore  ventured  to  describe  these  fishes  as  new,  under 
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River,  while  Lake  Tippecanoe  is  one  of  the  Bonrces  of  Tippecanoe 
River,  which  flows  into  the  Wabash.  I  have  not  heard  of  these 
fishes  in  Lake  Winnebago  or  any  water  flowing  into  Lake  Mich- 
igan. Id  Lakes  Winnebago  and  Buttes  dee  Morts  the  name 
"Sisco"  has  been  transferred  to  the  common  white  lake  bass 
(-Boccus  chrysops  Gill). 

Concerning  the  habits  of  the  Indiana  Sisco,  we  have  the  follow- 
ing information  from  Judge  Carpenter : 

"Some  years  ago,  probably  five,  these  flah  were  discovered  on 
the  north  side  of  Tippecanoe  Lake  by  Isaac  Johnson,  and  at  each 
return  of  their  spawning  season,  which  is  in  the  last  of  November, 
they  have  reappeared  in  large  numbers.  They  are  not  seen  at 
ftny  other  season  of  the  year,  keeping  themselves  in  the  deep  water 

it9  trreaMal  betglK  is  a  Utile  loore  than  2-3  the  lengtli  of  tlie  head.  II>  lengtli  le  1-3  of 
Id  Krealcu  belgbl.  lU  longest  ra;  le  ■  UtIJe  more  tttaa  3  times  the  lensth  or  Uie  ahort- 
ut,  Ihoi  glTlng:  tbe  Oeh  a  different  farm  rroui  A.  Hoyi,  la  which  the  loDgSft  rny  of  the 
^rul  Is  neuly  4  times  the  length  of  the  shortest.  The  adipose  On  la  ralheMslender 
*M  rsacbcs  sli^uly  bejond  the  termiiiallon  of  the  anal. 

The  pectorals  are  rather  long  sod  pointed,  about  us  long  ta  the  TontraU  and  Of 
wane  not  reaohiag  nearly  to  them. 

I^s  TonErils  are  rather  large,  mare  than  3-3  the  length  of  tha  head,  faUIng  consider- 
■1^7  short  of  rent.  The  accessory  scale  at  their  hni>B  is  ratJier  short  and  triangular, 
less  ih»a  hsif  Hia  lengih  of  the  flu.  The  deylh  of  the  hoJj  At  the  vent  Is  contained  5  3-i 
WW  Id  a.  Hogi)  times  In  the  length  of  the  liody. 

^™B  CBudnl  Hn  ia  deeply  furted.  Its  lobes  are  long  and  pointed,  but  In  aJI  my  specl- 
^'  more  or  leas  mutilated.    Tlie  dtstanre  IVam  the  vent  to  the  rudlmeat.-iT7  i^audal 

Th'  '""'""*^  4  W  (4  l-a  In  ^.  Hoy(}  in  the  length  of  the  dsh. 

tj,     *  ""'or  (fyoni  froBh  specimens),  doey  stoel-lilue  abovehecoraing  gradually  paler  to 

j(,P       "■  lateral  line,  where  It  L-liangea  to  ailvepy.    The  arrangement  of  tho  scales 

^  appearance  of  iDngilndinal  ilnea  which  are  conispicnons  in  certain  lights. 

4^  tho  scales  except  those  of  the  belly  are  flneiy  dotted  with  black,  except  on  their 

"K  ISurg'tis,  which  being  transpurent.  nhov  the  doti  on  tlie  scales  below. 

fertf  •''*'  flas  ami  tips  of  paired  flns  also  thickly  punclnle,  as  well  as  the  sltlii  of  the 
faevl.  I'^^'^calarly  above  and  on  the  maxillarles  and  Huhorbitala. 

Tiic'e  liIackdotsEeem  tobeof  xpeciacimpoitanceaB  they  occur  En  both  WisconeiD 
in^  '"'llaoB  Bpeclmens.  They  are  not  noticeable  on  A.  /foiii,  excepting  on  (lie  head. 
]TiB  latter  1b  a  more  brilliantly  colored  flsh,  its  scales  haxlng  a  peculiar  rich  atlrery 
»*•  fluting  in  tho  Sisco. 

aia  '^'^^^  length  of  specimens  examined.  9 1.2  inches.  Including  the  caadal  fln,  being 
^^^^^  ^f  S^r  a,na  A.  Haul,  which  rarely  exceeds  T.  The  largest  specimen  of  the  SiBC« 
,^.  "aurea  10  1-2  Inches.    Larger  IndiTiduals  aooietimca  occur.     Mr.  Carpenter 

lual  It.       "'  -'occasionally  one  Is  caught  weighing  1 1.2  to  2  pounds,  but  it  is  very  una- 

.^Ood  them  so  large." 
^H^  u.""^'^  specimen  In  my  poseeesloa  of  the  Wisconsin  SIseo  agrees  la  tho  main 
j^,j  *  »hove.  but  It  la  a  slimmer  flsh  (perhaps  owing  to  sex  or  seaeon),  the  depth 
Hg5'"*'>tatnBdS  times  In  the  length  of  the  body,  the  head  4  2-3  and  the  eye  4  times  la 
,t,  J^"-  The  maxillary  Is  longer,  2  7-8  in  lengih  of  heait,  the  depth  at  the  yent  6S4  in 
Kg^  "Kth  of  Uie  body,  and  the  distance  (Vom  rent  to  base  of  caudal  only  t  timea.    The 
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BOTANICAL  OBSERVATIONS  IN  SOUTHERN  XJTAH.   U. 

BT  DR.    C.   C.   PAKHT. 

Ok  the  8th  of  May  an  opportunity  offered  of  making  an  excur- 
sion in  a  southwestern  direction  to  tlie  Beaver-clam  Mountaina, 
about  twenty  miles  fyom  St.  GeorgG.  This  range  forms  a  high 
dividing  ridge  extending  in,  a  southeast  course,  separating  the 
valleys  of  the  Santa  Clara  and  Muddy  Rivers,  which  are  the  prin- 
cipal northeastern  tributaries  to  the  Rio  Virgen.  Through  this 
mountain  mass,  composed  of  variously  inclined  sedimentary  rocks 
made  up  of  alternate  strata  of  sandstone,  limestone,  and  varie- 
gated marls,  with  immense  beds  of  gypgum,  the  main  stream  of  the 
Virgen  cleaves  its  way  by  an  impassable  canon.  Our  route  after 
crossing  the  Santa  Clara  near  its  mouth,  then  floo<led  with  melt«d 
BDOW  and  tarbid  from  the  dissolved  mud  of  its  lower  alluvial  banks, 
followed  up  one  of  the  "  dry  washes,"  as  they  are  significantly 
termed,  leading  more  directly  towards  the  mountain  slope.  Along 
the  course  of  this  sandy  bed,  the  "desert  flowering  willow"  (_Chil- 
opais  linearis)  was  abundant,  though  not  yet  fully  leaved  out,  nor 
offering  any  display  of  its  showy  Catalpa-like  blossoms.  Still 
more  conspicuous  at  this  season  of  the  year  was  the  Cowania 
Mexicana,  then  completely  covered  with  a  profusion  of  pure  white 
flowers,  almost  hiding  from  view  its  finely  divided  varnished  leaves. 
A  pleasant  balsamic  fragrance,  exhaled  in  the  clear  atmosphere 
from  this  chai-ming  shrub,  lent  additional  attractions  which  seemed 
to  be  appreciated  by  a  swarm  of  hovering  insects.  The  adjoining 
uplands  were  composed  of  various  colored  clay  and  sandy  knolls, 
often  fantastically  washed,  and  intersected  by  miniature  ravines 
and  deep  basins.  The  vegetation  on  these  slopes  was  mairdy 
composed  of  the  prevalent  Chenopodiacese,  occasionally  set  off  by 
the  more  graceful  forms  of  Larrea,  Algarobia,  or  the  showy  Dalea 
Johtuoni.  Amid  the  more  usual  forms  of  undergrowth,  made 
i'amiliar  in  my  rambles  near  St.  George,  my  attention  was  drawn 
at  a  single  locality  to  a  showy  Papaveraceous  plant,  with  nodding 
white  flowers,  in  which  I  was  delighted  to  recognize  the  Arcto- 
necon  Califomicum  Torr.  (No.  6),  collected  only  by  Fremont 
thirty  years  ago,  and  figured  and  described  in  bis  report  from  a 
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It  is  readily  disttognisfaed  ft'om  the  more  common  Juniperua  ocd- 
denlalia  Hook.,  with  which  it  is  probably  associated  farther  south, 
by  its  larger  green  mealy-coated  fruit,  one-seeded,  with  a  hard 
etooy  shell,  the  mature  fruit  fading  cbocolate-brown,  not  purple, 
etc.  With  this  tree  at  all  high  elevations  the  common  "Finon" 
(Pinus  edttlia  Engel.)  is  quite  constantly  associated.  The  under- 
growth here  exhibits  less  of  a  desert  feature  in  the  presence  of 
BQcb  planU  as  Streptanthui  cordatua  Nutt.  (No.  10),  I^etitatemon 
jmnieeua,  var.  (No.  152),  Phlox  canescens  Torr.  &  Gray  (No.  186), 
EritricAium  leucophiBum  DC.  (No.  16G).  Quite  a  conspicuous  fea- 
ture ID  the  floral  landscape  was  presented  by  dense  clumps  of  Berbe- 
ris  Fremontii  Torr,  (No-  5),  then  in  full  flower,  its  bright  yellow 
racemes  contrasting  prettily  with  its  stiff  spiny  holly-like  leaves. 

Near  the  close  of  the  day  in  ascending  the  last  sloping  ridge, 
leading  down  on  the  opposite  side  to  the  wide  desert  plain  through 
which  the  Muddy  courses  to  unite  with  the  Virgen,  we  first  recog- 
nized one  of  the  principal  objects  of  our  journey  in  the  singular 
forma  of  that  remarkable  desert  production,  Yucca  brevifolia  Engel. 
This  is  universally  known  among  the  Mormon  settlers  under  the 
name  of  "  The  Joshua."  The  mail  rider  over  these  desert  tracts 
had  furnished  us  weekly  reports  of  its  progress  in  flowering,  so  that 
we  were  constantly  on  the  lookout  for  a  first  view  of  what  had 
never  yet  been  examined  by  a  scientific  iDotanist.  At  first  a 
few  scattering  clumps  of  the  peculiar  stiff  spiny  leaves  that  char- 
acterize this  genus  of  plants  attracted  attention,  then  some  gaunt 
forma  raised  on  withered  trunks  revealed  the  identical  species. 
On  hastening  forward  to  a  more  vigorous  growth,  where  the  masses 
of  compact  flowers  were  visible  at  a  distance  crowning  the  top  of 
the  upper  branches  or  main  axis,  we  soon  had  one  of  the  lower 
flowering  stems  ruthlessly  torn  down  for  a  closer  inspection.  The 
first  feeling  was  one  of  disappointment ;  the  flowers,  crowded  in  a 
close  pyramidal  head,  failed  to  exhibit  the  ordinary  graceful  forms 
pertaining  to  the  Liliacetp.  The  perianth  was  of  a  dull  greenisb- 
wbite  color,  its  divisions  long-linear,  thickened  and  con(\iseclly 
massed  together,  while  the  odor  given  out  was  decidedly  fajtid, 
seeming  to  present  special  attractions  only  to  various  beetles  and 
insect  lar\-ffi.  An  examination  of  tlip  inflorescence  shows  a  regu- 
larity such  as  the  botanist  would  expect :  the  upper  leaves  of  the 
flonering  branch  gradually  becoming  bract-form  subtend  in  their 
axils  small  jointed  flower-stems,  with  the  lower  flowers  generally 
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With  the  advent  of  prolonged  Bammer  heat  the  Erii^oneie 
became  especially  prevalent  both  in  variety  of  species  and 
number  of  individnal  fomiB.  Thus  with  the  exception  of  Nema- 
caulis  and  Lastarrirca  (the  latter  probably  lately  introduced  into 
California  from  Chiti),  we  have  representatives  of  all  the  North 
American  genera  of  the  tribe.  Of  these,  Eriogonum  includes 
eleven  species,  Choriznntbe  two,  Oxytheca,  Ccntroategia  and 
Pt«rostegia,  one  each.  Of  the  slender  annual  species  of  Erio- 
goonm  some  ore  remarkably  grcgarions  in  their  mode  of  growth, 
formiog  dense  patches  that  give  a  singular  aspect  to  the  bare 
landscape.  This  is  particularly  marked  in  E.  reniforme  Torr. 
(No.  237)  and  E.  trickopodum  Torr.  (No.  240).  More  irregu- 
larly scattered  over  rocky  slopes  occurs  the  singular  fistulous- 
Bt«mm»id  species  Eriogonum  inJUjium,  Torr.  (No.  230) ;  this  from 
the  peculiar  bulging  appearance  of  its  main  stalk  and  upper 
branches,  sometimes  fully  one  inch  in  diameter,  has  received  the 
faacilVil  popular  name  of  "bottle  stoppers."  Early  in  the  sea- 
son the  young  and  tender  shoots  afford  an  agreeable  sub-acid 
juice  not  unwelcome  to  the  thirsty  traveller  over  these  arid  tracts, 
in  lack  of  more  attractive  cheer  suggested  by  the  above  popular 
name.  Later  in  the  season  E.  Parrj/i  Gray,  n.  sp.  (Ko.  239),  with 
its  broad  cordate  leaves  and  divaricately  branching  flower  stem, 
is  commonly  met  with  on  rocky  slopes,  being  usually  associated 
with  Cliorizantke  brevicomu  Torr.  (No.  230)  and  Ckorizantke  rigida 
Torr.  (No.  231).  On  dry  sandstone  rocks,  Eriogonum  nicemoaum 
Kutt.  (No.  234)  is  conspicuous,  and  in  favorable  localities  there  is 
an  abundance  of  the  singular  Oxytheca  perfoliata  Torr.  &  Gray 
(No.  228)  and  Centmstegta  Tkurberi  Gray  (No  232). 

Not  infrequent  in  the  shade  of  overhanging  rocks  adjoining  the 
Virgen  is  a  very  neat  species  of  Sympbori carpus  recently  described 
by  Professor  Gray  under'  the  name  of  S.  lomjifiorua  (No.  87). 
This  ^hrnb  forming  dense  clumpy  masses,  with  slender  branches, 
small  foliage,  and  delicate  while  flowers  streaked  with  pink,  would 
Make  an  interesting  addition  to  this  class  of  common  cultivated 
shrubs ;  unfortunately  the  flowering  season  was  too  late  to  secure 
mature  fruit  to  determine  its  scientific  characters  or  make  it  avail- 
able for  garden  cultivation.  Quite  constantly  associated  with  the 
above  is  a  slender-leaved  suffruticose  Arenaria,  A,  Fendleri,  var. 
glabrescens  Watson  (No,  20),  which  from  its  peculiar  habit  and 
mode  of  growth  it  is  difficult  to  regard  as  a  mere  variety  of  that 
widely  spread  subalpine  species. 
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With  the  dUappearance  of  the  ordinary  class  of  desert  annuals, 
the  early  summer  rains  bring  forward  a  peculiar  set  of  composite 
plants,  remarkable  for  their  strong  odor,  due  to  a  large  develop- 
ment of  oil-bearing  glands.  These  inelude  two  species  of  Psa- 
thjTotes,  viz.,  P.  onnua  Gray  (No.  114)  and  P.  ramoaitnima  Gray 
(No.  115).  Besides  these  is  a  plant  not  seen  by  me,  probably  a 
Pectis,  which  spreads  over  the  ground  in  prostrate  mats,  its  foliage 
so  strongly  charged  with  an  aromatic  oil  that  it  is  extracted  by  a 
rough  process  of  diatilling  for  domestic  use,  the  plant  receiving 
tiie  popular  name  of  "  bead-nche  need."  Later  in  the  season  my 
attention  was  mainly  taken  up  in  the  collection  of  seeds.  This 
though  generally  tedious  and  uninteresting,  especially  when  requir- 
ing exposure  to  the  hot  mid-day  sua,  yet  offered  not  a  few  points 
of  peculiar  attraction.  It  was  instructive  in  passing  over  these 
arid  tracts  to  note  the  pi-ovision  made  for  scattering  or  preserving 
these  necessary  products  for  the  succeeding  season's  growth. 
Thus  the  evanescent  annuals  <lrop  their  seeds  in  the  loose  sandy 
or  gravelly  soil  or  rock  crevices,  in  the  most  suitable  conditions 
for  retaining  their  vitality  during  the  hot  dry  season,  while  the 
withered  stems,  having  fulfilled  their  part  in  the  processes  of  growth 
ud  reproduction,  diy  up  and  are  blown  away.  Deep  sun-cracks 
in  the  strongly  impregnated  gypseous  soil  receive  the  seed  of  the 
future  crop  of  annual  CEnotheros,  Gilias,  Fhauelias  and  Eriogo- 
Dums,  to  be  covered  up  by  the  first  rains.  The  species  of  Gom- 
poaitffi,  not  so  generally  here  as  elsewhere  provided  with  a  feathery 
pappus  for  transporting  their  seeds,  maintain  their '  foothold  by 
nnusual  productiveness.  Even  in  the  case  of  Glyptopleura  setu- 
loaa  Gray,  which  seems  amply  furnished  with  a  light  capillary 
pappus,  it  is  rare  to  find  the  aigrette  expanded,  and  the  matured 
achenia  remain  enclosed  in  the  involucre,  thus  leaving  them  to  be 
planted  in  the  loose  soil  with  the  dried-up  remains  of  the  parent 
stem.  Another  instructive  example  is  presented  by  Tetradymia 
ipinoaa  H.  &  A.,  in  which  the  seeds  are  wholly  covered  with  s 
white  woolly  down,  and  at  the  season  of  maturity  are  thickly  scat- 
tered over  the  arid  tracts  in  which  it  grows,  gathered  by  the  wind 
like  spow  drifts,  into  every  sheltered  nook,  or  clinging  to  the  ad- 
hesive  hairs  of  branchii^  Mentzelias. 

Bnllious  plants,  such  as  Androstephium  and  Calocbortus,  hide 
their  newly  formed  bulbs  in  the  gravelly  soil  at  depths  practically 
ioucessible  to  all  but  cnrions  botanists  or  hungry  Indians.    A 
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THE    PRAIRIE    GOPHER. 

BT  DR.  ELLIOTT  CODES,  D.S.A. 

The  subject  of  the  present  history  is  one  of  a  lat^e  group  of 
small  quadrnpeds  inhabiting  the  western  half  of  North  America, 
from  Mexico  to  the  Arctic  Ocean,  as  well  as  a  lai^  portion  of 
the  northern  hemisphere  in  the  Old  World.  They  belong  to  the 
family  of  the  squirrels  (Sciuridce)  ;  in  fact,  they  are  squirrels  mod- 
ified in  a  particular  way  for  a  terrestrial  instead  of  arboreal  mode 
of  life.  We  are  all  familiar  with  the  common  little  chipmunk 
of  the  eastern  states,  Tatniaa  sti-iattia,  and  know  that,  on  com- 
parison with  a  true  tree  squirrel,  it  differs  in  having  a  shorter  and 
less  bushy  tail,  in  possessing  laige  cheek  pouches,  etc.  Now 
Tbmtoi  is  just  one  step  away  from  Sciurus  towards  the  genus 
Spermopltilus;  and  this  genus  is  the  group  to  which  the  prairie 
gopher  belongs.  In  fact  Tamias  and  Spermophilus  very  nearly 
run  blether,  so  gradual  is  the  transition  among  the  several  spe- 
cies. If  we  were  to  take  a  chipmunk  and  crop  its  ears  down 
close,  cut  off  about  a  third  of  its  tail,  give  it  a  blunter  muzzle, 
and  make  a  little  alteration  in  its  fore-feet,  so  that  it  could  dig 
better,  we  should  have  a  pretty  good  spermophile,  to  all  intents 
and  purposes.  A  little  further  change  in  the  same  points  would 
make  a  prairie  dog,  which  is  a  kind  of  spermophile,  though  now 
placed  in  a  different  genus  {Cynomye).  An  extreme  of  modiSca- 
tion,  still  in  the  same  direction,  gives  us  the  squat,  heavy  wood- 
cbucks,  Arctomya,  between  which  and  the  lithe  graceful  tree 
squirrels  we  see  that  the  chain  of  beings  is  unbroken.  We  see 
now  just  the  links  which  the  spcrmophiles  furnish.  They  are  ter- 
restrial, fossorial,  gregarious  squirrels  —  by  which  I  mean  that 
they  live  sociably  in  burrows  under  ground.  The  broad  prairie 
is  their  home.  Though  one  or  two  species  are  found  in  wooded 
places,  yet  they  rarely,  if  ever,  climb  trees,  and  are  only  at  home 
in  perfectly  open  ground.  This  fact  alone  determines  their  geo- 
graphical distribution.  Only  two  species  are  found  ot  all  east  of 
the  Mississippi,  and  these  too  haunt  the  prairie.  But  they  occur 
in  profusion  from  the  plains  to  the  Pacific,  from  Mexico  northward. 
Now  that  we  have  some  idea  of  the  animals,  the  next  thing  is 
(147) 
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During  a  conatderable  portioo  of  two  yeKra,  my  1!iMb  bave  been 
cut  in  the  very  home  oC  these  animals  i  at  any  rate,  I  fancy  they 
cannot  be  more  abundant  anywhere  else.  I  have  crossed  the 
continent  by  another  route,  mnch  farther  to  the  southward,  but 
I  never  saw  any  animals — not  even  buffalo— in  such  provision.  I 
have  ridden  for  days  and  weeks  where  they  were  contiDuoasly  as 
namerous  as  prairie  dogs  are  in  their  populous  villages.  Their 
numbera  to  the  square  mile  are  vastly  greater  than  I  ever  ascer- 
tained those  of  S.  Beecheffi,  the  pest  of  California,  to  be.  under 
the  moat  favorable  conditions.  In  a  word,  their  name  is  legion. 
if  Dakota  and  Kfontana  were  the  garden  of  the  world  (which  they 
are  not,  however),  either  the  gophers  or  the  gardeners  would  have 
to  quit. 

Should  certain  portions  of  the  Territories  just  mentioned  ever 
come  to  be  settled,  the  little  gophers  will  contend  with  the  hus- 
bandmen for  the  laud  more  persistently  and  soccessrhlly  than  the 
Indians  can  hope  to.  Already,  though  the  population  of  the 
gopher  districts  has  consisted  principally  of  Indians  and  certain 
British- American  surveying  parties,  these  insignificant  quadrupeds 
have  killed  men  and  horses.  Their  holes  are  small,  but  many  of 
them,  like  the  burrows  of  the  badgers,  foxes  and  prairie  wolves, 
will  admit  a  horse's  hoof.  The  risks  run  in  buffalo  banting  on 
horseback'  spring  chiefly  from  this  source ;  what  little  the  huge 
beasts  themselves  can  accomplish  in  self-defence  is  utterly  insig- 
niScant  in  comparison  with  this  ever  present  danger.  In  some 
r^ons  it  is  impossible  to  gallop  a  hundred  yards  except  at  risk  of 
life  or  limb. 

My  observations  on  the  prairie  gopher  have  been  confined  to  a 
narrow  belt  of  ground  along  the  parallel  of  49°.  Exactly  how  far 
tiiey  range  on  cither  hand  I  am  unable  to  say  —  probably  farther 
north  than  south.  Perhaps  the  upper  Missouri  may  nearly  limit 
their  dispersion  southward.  Speaking  generally,  they  extend  fVom 
the  Red  River  of  the  North  to  the  Bocky  Mountains.  Baird 
speaks  of  their  occurrence  in  Michigan ;  but  I  never  saw  any  in 
Minnesota,  nor  indeed  in  the  immediate  valley  of  the  Red  River, 
even  on  the  Dakota  side.  There  the  genus  is  represented  by 
'Spermophilns  Franktini  and  S.  tridecemlineatua.  But  they  appear 
in  abundance  just  as  soon  as.  In  passing  westward,  we  cross  the 
Ion  range  of  the  Pembina  Mountains,  and  strike  perfect  prairie, 
characterized  by  the  presence  of  such  birds  as  Sprague's  lark  and 
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same.  If  we  taacj  an  active,  industrious,  muscalar  little  animal 
to  begin  to  scratch  with  Btrong  sharp  claws,  and  to  keep  at  work 
throwing  out  the  dirt  behind  him  till  he  has  buried  himself  in  a 
crooked  passage  that  will  ju^t  comfortably  let  him  pass  into  the 
ground  several  feet  below  the  surface,  we  have  a  good  idea  of  the 
bnrrow.  There  is  not  the  slight  rule  observed  as  to  direction  and 
distance,  any  more  than  there  is  as  to  location.  An  averse  sized 
bnrrow  will  just  not  admit  a  man's  arm,  except  at  the  mouth,  where 
it  is  usually  funnel-shaped.  It  may  go  straight  down,  but  gene- 
rally slants  very  obliquely,  and  most  frequently  there  is  an  elbow 
a  foot  or  so  fVom  the  surface.  I  do  not  think  that  the  holes  are  any- 
thing like  as  deep  as  those  of  prairie  doge.  I  never  dug  one  out, 
indeed,  but  I  judge  by  the  p^ck  or  bushel  of  earth  nsiially  thrown 
out,  as  well  as  by  the  fact  that  it  is  very  easy  to  drown  out  the 
animals  with  two  or  three  buckctfula  of  water.  Moreover,  I  am 
satisfied  that  the  burrows  do  not,  as  a  rule,  intercommunicate  — 
perhaps  they  never  do,  except  by  accident,  when  many  animals 
are  living  side  by  side.  Many  holes  are  found  with  no  earth  at 
the  entrance  —  a  clean,  circular  opening  in  the  grass.  These  are 
obviously  points  whei-e  the  creatures  have  burrowed  up  to  the  sur- 
face f^ain  from  below.  If  the  animals  have  any  preference,  it  is 
a  choice  of  the  lighter  and  more  easily  worked  soils,  rather  than  a 
question  of  location.  They  seem  to  haunt  especially  the  slight 
knolls  of  the  prairie  a  few  feet  above  the  general  level.  There 
the  soil  is  looser^  and  the  inhabitants  have  some  little  additional 
advantage  in  their  view  of  the  surrounding  country.  But  there 
are  plenty  of  bnrrows  in  the  heaviest  soil  of  the  creek -bottoms. 
They  dislike  stony  places  for  obvious  reasons,  yet  they  will  often 
burrow  beneath  a  single  large  rock.  I  have  also  found  nearly 
horizontal  holes  of  theirs  dug  from  the  face  of  an  almost  perpen- 
dicular bank.  In  short,  there  is  endless  diversity  in  the  details  of 
their  habitations. 

Of  the  underground  life  of  the  gophers  I  suppose  no  one  knows 
much — certainty  I  do  not.  I  am  inclined  to  think  the  animals  are 
essentially  polygamous,  which  is  a  point  to  be  considered  in  the 
question  of  the  occupancy  of  the  burrows.  If  they  regularly 
paired,  I  think  suflicicnt  indication  of  the  fact  would  not  have 
escaped  me.  But  I  saw  no  signs  of  this  occupation  of  a  burrow 
by  a  pair.  One  gopher  to  a  hole  is  the  universal  rule;  that  is, 
one  gopher  to  an  occupied  hole.      For  the  animals  are  very  in- 
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are  of  abont,  this  size  —  I  do  not  remember  to  have  seen  any 
smaller  oaea  running  about.  Without  having  seen  a  litter  in  the 
nest,  I  should  Judge  the  number  of  young  produced  at  a  birth  to 
be  about  eight ;  at  any  rate,  the  female  has  constantly  ten  ^  teats ; 
and  July  specimens,  in  nrorn  harsh  peli^e,  with  all  or  nearly  all  of 
the  t«ata  in  use,  are  frequently  secured. 

Of  the  life  of  the  animal  during  the  winter  I  know  positively 
nothing.  But  two  things  are  assured.  They  do  not  migrate,  and 
they  are  not  seen  abroad.  They  must  hibernate,  and  pass  moat 
of  the  long  inclement  season  in  a  state  of  torpor.  Such  supplies 
of  food  as  I  have  spoken  of  would  not  last  an  active  animal  so 
long. 

However  this  may  be,  the  gathering  and  boarding  of  seeds 
seems  to  be  tiieir  principal  occupation  during  the  snmroer. 
Amidst  thousands  that  we  pass  only  to  see  them  skurry  Into  their 
holes  In  trepidaUon,  there  are  necessarily  some  observed  which  do 
not  notice  us,  or  at  any  rate  do  not  take  alarm.  I  have  ofl«n 
watched  them,  where  the  grass  was  taller  than  usual,  gathering 
their  store.  They  rise  straight  up  on  their  haunches,  seize  the 
grass-top,  and  bite  it  off.  Then  settling  down  with  a  peculiar 
jerk,  they  sit  with  arched  back,  and  stow  away  the  provender  in 
their  pouches  with  the  aid  of  their  fore  paws.  Their  cheek  pouches 
are  not  very  large  —  both  together  would  hardly  hold  a  heaping 
teaspoonful.  When  duly  freighted  they  make  for  their  holes. 
Their  mode  of  feeding,  as  they  do,  upon  grass-blades  or  any  other 
herbage,  as  well  as  upon  seeds,  is  essentially  the  same.  In  their 
foraging  excursions,  they  seem  to  have  regular  lines  of  travel. 
From  almost  every  long-used  hole  may  be  seen  one  or  more  little 
paths,  an  inch  or  two  wide,  sometimes  so  well  worn  that  tl^y  may 
be  traced  fiheen  or  twenty  feet.  These  paths  often  run  from  one 
hole  to  another.  No  matter  how  smooth  the  ground,  these  paths 
are  never  quite  straight ;  they  repeat  in  miniature  the  devious 
footpath  across  the  meadow,  the  mysterious  something  that  pre- 
vents an  animal  from  walking  perfectly  straight  being  in  force 
here. 

Though  properly  a  vegetarian,  like  other  rodents,  the  gopher  is 
fond  of  meat,  and  I  think  that  no  small  share  of  his  snmmer's 
food  is  derived  from  the  carcasses  of  buffalo.  Wolves  do  not 
appear  to  he  numerous,  In  summer  at  least,  in  this  region,  and  the 

■One  psir  axillary,  one  pair  pectoral,  (wo  pairs  abdomloal  and  one  pair  Inguinal. 
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nose  appears.  He  is  generally  caught  by  tlie  neck  or  around  the 
chest.  The  soldiers  used  to  have  great  fiin  this  way  sometimes, 
and  I  know  of  one  man  catching  seventeen  in  about  an  hour. 
Fishing  for  gophers  may  not  be  very  thrilling  sport,  hut  I  should 
think,  thoogh  I  never  tried  it  myself,  that  it  would  be  quite  aa 
exciting  aa  some  other  styles  of  angling. 

I  wish  I  could  do  justice  to  the  rest  of  my  subject —  I  mean  to 
the  variety  of  tricks  and  funny  ways  there  are  about  a  gopher,  and 
without  which  no  gopher  is  complete.  But  a  gopher  must  be  seen, 
and  seen  often,  to  be  appreciated.  For  iustaDce,  a  gopher  caught 
away  from  home  is  a  very  different  animal  from  one  ut  the  mouth 
of  his  hole.  A  most  unreasonably  timid  animal,  considering  how 
rarely  he  is  molested,  he  never  goes  out  without  feeling  that  he 
has  taken  hia  life  in  his  hands.  A  thoroughly  scared  gopher  is  the 
liveliest  object  in  nature  ;  a  mule  kicking  over  the  traces  is  perfect 
repose  in  comparison.  He  doubles  up  and  opens  out  like  nothing 
else  I  know  of,  with  his  absurd  little  whisk  of  a  tail  hoisted,  and 
the  way  he  gets  over  the  ground  without  once  looking  back  is 
amazing.  Safe  home,  be  he  never  so  badly  frightened,  he  will  stop 
to  see  what  was  the  matter.  He  pops  bolt  upright,  stands  stock 
still  with  his  fore-paws  drooped  affectedly  in  front  of  btm,  looks 
demurely  around,  and  squt^aks  out  "Pooh!  who's  afraid?"  aa 
plainly  as  possible.  But  let  one  come  a  step  nearer,  and  down  he 
goes  on  all  fours,  right  over  the  hole,  where  be  sits  and  scolds 
with  back  arched  up,  ready  for  a  dive.  When  he  docs  finally  duck 
out  of  sight,  there  is  no  mistaking  his  meaning ;  the  suggestive 
flirt  of  hia  tail,  the  last  thing  seen,  speaks  volumes  to  a  thought- 
Ihi  ol)server. 

But  one  must  not  too  hastily  conclude  that  a  gopher  on  the 
prairie  is  always  in  a  flurry,  or  that  one  at  home  is  always  saucy. 
On  the  contrary,  like  other  frolicsome,  heedless  little  creatures 
they  are  sometimes  wofully  imprudent,  and  will  gambol  about 
almost  at  one's  feet,  or  enter  a  tent  to  forage  for  food.  They  are 
the  life  of  the  prairie,  and  they  have  afforded,  to  me  at  least,  no 
little  real  pleasure.  I  like  to  watch  them  undisturbed,  they  are 
such  pretty,  sleek,  comfortable  creatures,  so  full  of  life,  so  busy, 
so  bright.  They  always  took  aa  if  they  would  like  to  know  yon 
better  if  they  dared,  and  when  they  give  you  up  as  an  impossibil- 
ity, they  go  off  in  zigzag  with  mincing  steps,  stopping  every  few 
paces,  half  inclined  to  come  back  after  all.    A  gopher  never  quite 
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use  of  the  theodolite ;  contour  lineB,  or  lines  supposed  to  repre- 
sent equal  beights  above  a  w^ter  level,  are  sketched  in  with  some 
detail,  so  that  the  eye  catchctt  the  true  reliefs  of  the  coantry. 
Aloi^  with  these  toiKigrapbical  parties  go  geologists  and  collect- 
ors of  specimens,  to  illustrate  the  geology  and  biology  of  the 
country.  This  survey  is  carried  on  at  such  speed  that  in  a  season 
of  fonr  or  flve  months  a  single  party  will  work  in  several  thousand 
square  miles  of  territory  and  obtain  a  remarkably  good  idea  of  all 
its  important  features.  Several  of  such  parlies  together  make  up 
the  expedition,  and  the  reports  set  forth,  with  a  fair  accuracy,  the 
top<^Bphy,  geology,  zoology,  botany,  agricultural  resources,  and 
snch  information  as  can  bo  gained  concerning  the  climatology  of 
the  district  surveyed.  It  is  difQcult  to  imagine  a  plan  better  cal- 
culated than  this  to  accomplish  the  end  in  view,  namely,  to  discover 
the  general  characters  of  an  unexplored  land,  and  to  guide  the  com- 
ing immigraat  in  its  development  by  the  steady  light  of  science. 
The  state  of  Massachusetts  ia  a  remarkably  favorable  state  for 
illustrating  the  methods  in  which  a  survey  should  be  conducted ; 
not  such  a  survey  as  a  new  Western  State  makes  in  order  to  get 
some  idea  of  where  its  coal  and  iron  lie,  and  the  amount  of  its 
wealth,  but  a  work  intended  to  be  the  most  exact  and  final  work 
which  it  is  possible  to  do  on  the  earth's  surface.  When  a  govern- 
ment approaches  so  considerable  an  enterprise  as  this,  and  deter- 
mines that  it  is  to  be  done  so  as  never  to  require,  in  our  day  at 
least,  a  reconstruction,  all  geologists  will  agree  that  the  first  thing 
is  to  secure  the  best  map.  Massachusetts  has  the  good  fortune  to 
have  her  8hore-))elt  map  completely  made  by  the  Coast  Survey ; 
Cape  Ann  and  Cape  Cod  and  the  bordering  islands,  making,  to- 
gether, about  a  tenth  of  the  total  area  of  the  state,  have  all  been 
done  on  the  scale  of  one  ten  thousandth,  or  about  six.  inches  of 
map  to  the  mile  of  distance.  If  it  were  practicable,  this  map 
should  be  continued  on  the  same  scale  over  the  whole  state,  mak- 
ing, when  finished,  a  record  map  abont  ninety  feet  long  and  fifty- 
four  wide ;  on  this  scale  every  important  detail  could  be  truthfully 
l^d  down.  This  is  the  proper  thing  to  do,  and  nothing  but  the 
cost  of  the  work  can  be  urged  against  it ;  on  this  plan  the 
surveying  and  improvement  of  private  gronnds  could  always  be 
■Axiinplished,  tax-leviea  made,  in  short,  onr  civilization  could  be 
organized  upon  it.  If  something  else  lees  'perfect  must  be  done, 
it  will  be  with  the  greatest  regret  that  we  turn  to  it  ftom  onr  ideal. 
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western  region,  and  the  silver-bearing  beds  of  the  east ;  (5)  the 
reclamation  of  marshes ;  (6)  the  cetimbering  of  the  exposed  parts 
of  the  coast.  Among  the  scientific  problems,  the  state  affords 
some  matters  of  snrpassing  interest.  Probably  no  other  known 
fossils  have  so  much  value  for  the  science  of  to-day  as  those  won- 
derful footprints  of  the  Connecticut  Valley.  They  deserve  years 
of  study  and  the  thorough  investigation  which  can  only  be  given 
by  a  careful  re-anrvey  of  the  whole  region. 

Among  the  many  problems  concerning  the  existing  life  of  the 
state,  it  is  difllcnit  to  give  in  a  word  the  most  important.  A  large 
part  of  the  necessary  work  for  the  complete  description  of  our 
animals  and  plants  is  already  done,  and  needs  but  to  be  assembled 
and  ordered.  The  state  is  already  rich  in  investigators,  and  as 
soon  .13  a  anrvey  begins,  these  will  be  increased ;  from  their  labors 
we  may  hope  for  a  thorough  study  of  the  biology  of  Massachusetts. 
The  state  has  alreaiiy  taken  advanced  ground  concerning  instruc- 
tion in  natural  history.  It  will  greatly  aid  the  work  of  diffusing 
a  knowledge  of  nature  throughout  the  people,  to  have  carofutly 
edited  catalogues  of  all  the  animals  and  plants  existing  within  the 
state,  with  enough  concerning  their  characters,  habits,  etc.,  to  make 
the  information  of  practical  value  to  beginners.  This  work  need  be 
of  verj-  little  espense  to  the  survey  ;  the  state  already  has  nearly 
a  million  of  dollars  invested  in  the  Museum  of  Comparative  Zoot- 
t^,  and  in  the  work  of  cataloguing  the  animals  this  noble  insti- 
tution can  make  a  substantial  return  through  the  students  it  has 
trained  and  the  collections  it  has  accnmulatcd.  Manage<l  with 
discretion,  this  survey  could  not  fail  to  bring  about  a  great  in^rest 
in  science  in  our  public  schools  of  all  grades.  With  good  maps 
and  good  catalogues  of  the  natural  productions  of  a  country,  the 
teaching  of  natural  science  becomes  possible  to  a  degree  that  can- 
not be  hoped  for  under  other  circumstances.  This  is  to  Massachu- 
setts a  matter  of  great  importance  ;  Iter  real  greatness  has  lain  and 
always  must  lie  in  her  power  to  produce  men  preeminently  fitted 
for  the  work  of  their  day.  Other  states  can,  almost  without  effort, 
beat. her  in  the  race  for  material  greatness,  strive  as  she  may 
against  it;  but  her  intellectual  lead,  now  so  clearly  established, 
may  be  maintained  to  the  end  if  slie  but  care  to  take  the  steps 
necessary  to  keep  her  energies  bent  towards  this  object.  She  must 
now  foster  science  as  she  has  established  and  fostered  theology  and 
general  learning. 
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named  end  id  fibre-like  processes,  which  alone  possesa  contractil- 
ity and  are  thought  b;  Kleinenberg  to  be  motor^nerve  eadinga. 
These  lai^  cells,  ttom  combining  the  Rmctions  of  mnscle  and 
nerve,  are  termed  "  nerro-muacle  cells."  The  little  cavities  be- 
tween tbe  lai^e  endodennal  cells  and  the  muscnlar  layer  vhich 
lies  next  to  the  endoderm  is  filled  with  small  cells  and  lasso- 
celts,  forming  what  Kleinenberg  calls  the  interstitial  tissue.  From 
this  tisaae  are  developed  the  eggs  and  spermatozoa. 

The  organization  of  all  the  hydroids  and  even  Lucemaria  and 
the  larger  jelly-fishes  (Discopbora)  is  baaed  on  the  plan  of  the 
Hydra.  They  all  have  a  simple  body-cavity,  but  no  true  alimen- 
tary canal  snnronnded  by  a  perivisceral  cavity.  This  is  the  dis- 
tinguishing character  of  the  Coeienterates.  In  the  jeily-fiBhes,  the 
often  complicated  water  vascular  system  of  canals  are  simply 
passages  leading  out  from  the  axial  gastro-vascular  cavity.  If  we 
place  a  jelly  flsh  in  the  same  position  as  the  Hydra,  t'.e-i  with  the 
tentacles  directed  upwards,  the  general  homology  between  the 
parts  oan  be  clearly  traced.  In  the  Hydroids,  such  aa  Sertularia,. 
^tc.,  the  ectoderm  is  sarroanded  by  a  chitinona  sheath,  secreted, 
from  this  layer.  While  in  Hydra  the  yoi(ng  bud  out  from  the  side- 
of  tbe  body,  in  the  Hydroids  the  young  are  developed  on  a  sepa* 
rate  stalk  fh>m  the  barreq  or  nttfritive  stalk  or  "zooid."  The  in- 
dividual  Hydroid  Ea  thua  8nt>divided  iota  %  ireproductive  and  a 
nutritive  zooid,  The  reproductive  zooida  Baldom  or  nev^ri  t«ke  in 
food,  but  are  nourished  by  tbe  notritive  ^Qoida,.the  two  zooids- 
being  connected  by  a  common  creeping  stem.called  tlie"o(BDosarci" 

The  Antboxoa  or  sea  anemones  and  coral  polypes  differ  fh}m. 
tbe  Hydroida.  wd  Medusae  hi  haying  tbe  stomach  open  at  the- 
bottom  into,  a  secondi  and  larger  cavity  communicating  with,  tbe 
radiating  chambers.  In  the  Ctenophora  there  is  a.  deoidod.  ap« 
proach  in  the  oomplioation  of  the  body  to  the  Eohinoderms.  The 
radiated  stmelare  ao  clewly  shown  in  the  lower  forms  is  henS'  ini 
part  subordinated  to  the  bilateral  arrangement  of  porta;  they, 
bave  a  ri^  side  and  a  left  side.  They  also  differ  in.  tbe  mouth, 
opening  into .  a  wide  digestive  cavity,  enclosed  between  two  vertit- 
oal  tubes,  oniting  9i  the  end  of  the  body,  where  the  atomooh  forma  . 
a  reservoic  bix.  the  gastro-vascular  tubes  ramifying  throughout  the 
body.  They  move  h7  >  peculiar  apparatus  consisting  of  bands  of 
comb-like  flappers.  Not  detaining  the  reader  with  a  definition  .of 
the  subdivisions  of  the  Coelenter&tes  we  shalLlK  content,  nltU. 
tff«R.  1!*TPB#LWT,  VRfc.  oc  II. 
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in  other  Hj'drofds  it  can  hare  no  geoeral  significance  for  tbe 
rtevelopment  of  tbe  orrter." 

The  remaining  history  of  Hrdra  is  Boon  totd.  Id  this  proto- 
plasmic germ-mass  there  is  formed  a  small  ezcentrtc  cavity ;  this 
ia  the  beginning  of  tbe  body-cavity,  which  finally  forms  a  closed 
sac.  Allman  remarks  on  this  discovery  of  Kleinenberg's  that  "  it 
is  clear  that  the  formation  of  a  body  cavity  by  invagination  of  the 
Wf^ls  [i.  e.,  ectoderm]  nitb  the  signifioaDce  which  Kowalevsky 
bus  assigned  to  it  in  other  animals,  does  not  exist  in  Hydra,  and 
jnst  as  little  will  it  be  fonnd  in  any  other  hydroid."  It  will  be 
seen  farther  on  that  in  certain  mednsK,  Kowalevsky  has  discov- 
ered that  the  digestive  cavity  is  formed  by  the  iavagination  of  the 
ectoderm,  and  wc  have  seen  (p.  107)  that  Metznikofi'  declares 
that  the  ciliated  cells  lining  the  gastro-vascnlar  cavity  in  the  embryo 
of  the  sponge  are  the  originally  external  ciliated  cells  of  the  pia- 
nola withdrawn  into  and  lining  the  body  cavity. 

AOer  several  weeks  the  germ  bursts  the  hard  shell  and  escapes 
into  the  surrounding  water,  but  is  still  surrounded  by  a  thin  inner 
shell.  Alter  this  a  clear  superficial  zone  appears,  and  a  darker 
cue  beneath,  which  is  the  first  indication  of  the  splitting  of  the 
germ  into  the  two  definitive  germ-laraellfe,  common  to  all  auiniats 
except  the  onenwlled  Protozoa. 

The  embryo  soon  stretches  itself  ont,  a  star-shaped  cleft  appears, 
which  forms  the  mouth.  The  tentacles  next  appear.  The  animal 
Doir  borsts  open  the  thin  inner  shell,  and  the  yoang  Hydra  appears 
rooch  like  its  parent  form. 

There  is,  then,  no  metaraorphoeis  in  the  Hydra ;  no  ciliated  pia- 
nola. The  adult  form  is  thus  reached  by  a  continuous  growth. 
It  will  be  seen,  to  anticipate  somewhat,  that  the  Hydra,  ex- 
.  actly  as  in  the  vertebrates,  including  man,  arises  from  an  egg 
developed  from  a  tme  ovary,  which  is  fertilized  by  a  true  tailed 
spermatic  particle ;  that  the  e^  passes  tbrongh  a  morula  stage ; 
that  the  germ  consists  of  two  germinal  layers,  while  from  the 
outer  layer,  as  probably  \h  the  vertebrates,  an  intermediate  or 
nervo-muscniar  layer  is  formed,  which  Allman  thinks  is  the  homo- 
logue  of  the  middle  germ-lamella  of  the  vertebrates,  supposed 
to  have  originally  split  off  from  the  ectoderm.  Allman  even 
r^ards  the  chitinoas  shell  of  the  germ  of  Hydra  as  the  equivalent 
of  the  epidermis  of  vertebrates,  being  a  provisional  embryonic 
wgau  in  Hydra,  but  permanent  in  vertebrates. 
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species  can  be  reprodaoed  simply  by  budding,  but  tlie  reaalt  would. 
if  nuUntained  for  &  number  of  generations,  in  the  end  prove  disas' 
tmaa  to  its  int^p^ty.  Nature  abhors  self-fertilization.  So  tliat 
while,  as  in  these  Hydroids,  the  zooid  form  may  be  produced  by 
bndding,  yet  the  time  comes  when  the  individnala  of  one  colony 
must  mingle  tJieir  reproductive  elementa  with  those  of  a  remote 
colony,  through  the  medium  of  the  water.    By  this  mode  of  repro- 


PolTirite  or  Coiyne  mln 
billi,  wiUi  n  buil  belni 
o.   and   inednui   bud 


Free  nwdoMi  of  Co- 
rync  >UtroiCD  off 
Irom    the    gono. 


duction  new  colonies  are  also  set  up.  On  the  other  hand  budding 
or  gemmation  has  for  its  object  the  extension  of  the  colony  of 
nutritive  and  reproductive  zooids.  This  alternatioo  of  Ixidding 
with  sexual  generation  or  "  alternation  of  generations,"  or  "  parthe- 
nogenesis," is  first  Diet  with  in  the  Hydroids,  and  we  shall  find  it 
often  recnrring  in  the  higher  animals  when  needed  to  meet  some 
qtecial  exigency  of  the  species. 
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Budding  begins  aa  e,  slight  protrneion  ot  the  basal  portion  {cas- 
nosarc)  of  the  colonji  which  then  becomes  spherical  and  finally 
clal>«hapcd,  aa  in  Fig.  51,  antil  it  assames  the  form  of  a  zooid. 
It  remains  permanently  attached  in  all  the  Hydroids  except  in 
Hydra,  where  it  breaks  off  and  bears  a  ftee  individual.  In  some 
species  of  Tnbularia  the  heads  or  the  zooids  successively  drop  off, 
and  are  renewed. 

Multiplication  by  fission  has  only  been  observed  in  one  case,  in 
the  modusa  of  Stomobrachium,  observed  by  Kolliker  at  Messina. 
In  this  the  pendent  stomach  divided  in  two,  becoming  doubted, 
which  was  followed  by  a  vertical  division  of  the  nmbrella,  sepa- 
rating the  animal  into  two  independent  halves.  Tliese  again  sub- 
divided, and  EoUiker  thinks  this  process  went  on  still  farther. 

The  second  mode  of  generation,  i.  e.,  by  eggs  and  spermatic 
particles,  have  been  observed  in  many  marine  Ilydroids.  As  in 
the  Hydra,  the  eggs,  after  being  fertilized,  pass  through  a  morula 
Stage,  and  finally  the  germ  becomes  surrounded  by  a  blastoderm, 
as  in  Hydra,  formed  of  long  prismatic  cells  directly  comparable 
with  the  zone  of  blastodermic  cells  of  insects,  and  many  other 
animals,  including  the  mammals.  The  germ  elongates  and  Bnally 
escapes  ttom  the  ovisac  (gonophore)  of  the  parent  as  a  ciliated 
"planula,"  a  term  first  applied  to  it  by  Dalyell. 

Kow  bow  do  these  planulas  become  converted  into  hydras,  and 
through  them  into  medusee  ?  A  glance  at  the  accompanying  figures 
will  give  the  main  points  in  the  life  history  of  a  not  uncommon 
Hydroid  found  on  our  shores,  a  Meliccrtum  allied  to  Campann- 
laria  (Fig.  62).  We  are  indebted  to  Mr.  A.  Agassiz  (Seaside 
Studies  in  Natural  Histor}')  for  the  following  facts  and  illustra- 
tions regarding  its  history.  After  keeping  a  number  of  the  M^li- 
certnm  in  a  large  glass  Jar  for  a  couple  of  days  at  the  time  of 
spawning,  be  found  that  the  ovaries,  at  Srst  filled  with  eggs, 
became  emptied,  and  that  the  planulte,  at  first  spherical  and  after- 
wards pear-shaped  (Fig.  59)  swam  near  the  bottom  of  tiie  jar,  and 
soon  attached  themselves  by  the  larger  end  to  the  bottom  of  the 
Jar  (Fig.  60).  "Thus  their  Hydroid  life  begins;  they  elongate 
gradually,  the  homy  sheath  is  formed  around  them,  tentacles 
arise  on  the  upper  end,  short  and  stunted  at  first,  but  tapering 
rapidly  out  into  fine,  flexible  feelers ;  the  stem  branches,  and  we 
have  a  little  Hydroid  community  (Fig.  61),  upon  which,  in  the 
course  of  the  following  spring,  the  reproductive  calycles  contain- 
ing the  modusie  buds  will  be  developed." 
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Coming  now  to  the  Fortngneee  m&ii-or*war(Pby8ftlia)  which  have 
so  much  occapied  the  attenUon  of  the  best  nataralists,  tt  would  seem 
at  first  well  nigh  impossible  to  trace  their  relationship  wiUi  the  or- 
dinary Hydroids.  A  Physalia  may,  however,  be  compared  to  a  fixed 
colony  of  Hydractlnia  or  Coryne,  for  example.  Each  Physalia  is 
either  male  or  female,  and  consists  of  four  kinds  of  zooida ;  viz., 
nutritive  and  reprodnctive,  with  medusa  buds,  which,  by  their 
contractions  and  dilatations  propel  the  colony  onward ;  and  the 
"feeders,"  a  set  of  digestive  tubes  which  nourish  the  entire  colony. 
The  SipboDophores  (as  observed  by  G^^nbaur,  Kowalevsky, 
Hsckel  and  Hetsohnikoff,  in  Agalma  and  several  other  genera) 
arise  trom  egga  which  pass  through  a  morula  stage,  into  a  ciliated 
pianola,  wlime  body  oonaists  of  an  ectoderm  and  endoderm.  The 
gastro-vascnlar  cavity  in  the  Siphonophores,  as  in  the  lower  Hy- 
droids  so  far  as  observed,  is  formed  by  a  fold  of  the  endoderm, 
while,  as  we  shall  see  farther  on,  in  the  Discophorous  Jelly  fishes  it 
is  formed  by  an  infolding  of  the  ectoderm. 

The  (tartber  development  of  Nanomia,  a  Sipbonophore  native  to 
our  Dortfaem  shores,  trom  the  larval  state,  has  been  described  and 
figured  by  Hr.  A.  Agaasiz.  To  use  nearly  his  own  words,  the 
Nanomia  consists,  when  first  formed,  of  an  oblong  oil  bubble, 
with  but  one  organ,  a  simple  digestive  cavity.  Soon  between  the 
oil  bubble  and  the  cavity  arise  a  number  of  medusa  buds,  though 
without  any  "proboscis"  (manubrinm),  as  these  medusa  buds, 
called  "swimming  bells,"  are  destined  to  "serve  the  purpose  of 
locomoUon  only,  having  no  share  in  the  function  of  feeding  the 
conuDunity."  After  these  swimming  buds,  three  kinds  of  Hydra- 
like zooids  arise.  In  one  set  the  Hydra  la  open-mouthed,  and  is 
in  fact  a  digestive  tube,  its  gastro-vascnlar  cavity  connects  with 
that  of  the  stem,  and  thus  the  food  taken  in  is  circulated  through- 
out the  community.  These  are  the  so-called  "feeders."  The 
second  set  of  Hydras  differ  only  from  the  *' feeders"  in  having 
shorter  tentacles  twisted  like  a  corkscrew.  In  the  third  and  last 
set  of  Hydras  the  mouth  is  closed,  and  they  differ  from  the  others 
in  having  a  single  tentacle  instead  of  a  cluster.  Their  function 
has  not  yet  been  clearly  explained.  Gradually  new  individuals  are 
added,  until  a  long  chain  of  Hydroids  is  formed,  which  move 
gracefhlly  tfarongb  the  water,  with  the  oil  globule  uppermost, 
which  serves  as  a  fioat  and  is  identkal  with  the  large-crested 
"float"  of  the  Physalia. 
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larger  jelly-flshea  of  our  shores,  which  differ  fh>iii  the  bell-sbaped 
hjdroid  medoas  in  their  usually  larger  size  and  solid  disk,  as  well 
as  in  the  larger  numl>er  and  greater  eomplication  of  the  water 
tubes,  which  ramify  and  int«rbraneb  along  the  under  side  of  the 
disk ;  and  in  carr^'ing  their  eggs  in  poncbes.  In  our  common 
.■Iwrelia  Jtaviduia  there  are  four  of  these  large  pouches  occupying 
the  centre  of  the  disk. 

The  life  history  of  the  Aurelia,  which  we  will  select  as  an  ex* 
ample  of  the  mode  of  development  of  this  group,  since  it  is  best 
known,  is  far  less  complicated  than  that  of  the  Hydroids.  The 
ciliated  planalK  may  be  found  in  the  ^g  pouches  of  the  female 
Aorelia  daring  the  last  of  summer.    Soon  Fig.os. 

after  the  ectoderm  and  entoderm  are 
fomed,  a  mouth  ia  developed,  and  a  gas- 
tro-vascular  cavity  is  formed  by  the  invag- 
ination of  the  ectoderm,  as  stated  by  Mets- 
chnikoff,  and  they  then  pass  into  a  gastnila 
(planula)  stt^  (Fig.  6S,  Gastrula  of  a 
form  allied  to  Aurelia ;  a,  mouth ;  b,  gastro- 
vascular  cavity ;  c,  ectoderm ;  d,  entoderm ; 
after    Metschnikoff),  with  a  mouth  and  ""''"'"■ 

loDg  digestive  cavity.  Alter  swimming  abont  for  a  while  they  fix 
themselves  to  some  object  at  the  bottom  of  the  sea  and  soon  a 


pair  of  tentacles  begin  to  develop,  and  then  two  more,  until  not 
more  than  sixteen  are  developed.  When  of  this  hydro-like  form 
(Fig.  64  a,  young;  6,  older,  after  A.  Agassiz)  it  is  called  a  "Scy- 
pbistoma,"  having  originally,  as  well  as  the  Strobila  and  Ephyra, 
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B.    From  bydrm-like  young  arising  fVom  c^s   (Aurelia  and 
Cysnea)  and  presenting  the  following  phases  of  growth : — 
1-   Egg. 
2.  Morula  ( P) 
S.  PUnnla  (GastrxiU). 

4.  Scyphistoma. 

5.  Strobila. 
-     6.  Ephyra. 

7.  Aurelia  (adult). 

Mauijr  the  8Mna  u  br  Iho  H^dTold «. 
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Hatdbn's  Gsologtof  Colobado.' — Within  this  bulky  rolume 
of  over  seven  hundred  pages  is  container!  a  mass  of  geological, 
topc^^raphical  and  biolc^cal  facts  concerning  Colorado,  which 
it  must  be  confessed  reflect  great  credit  on  the  management  of 
the  snrvey  and  the  industiy  of  the  gentlemen  employed  upon  it. 
Large  appropriations  have  been  made  by  the  government  for  the 
sorvey,  as  accurate  and  timely  information  was  wanted.  We  do 
DOt  see  but  that  ample  and  speedy  returns  have  been  made.  The 
best  possible  top(^rftphical  work  was  wanted,  and  the  public  have 
it  Ih>m  the  best  possible  sonrce.  Information  concerning  the 
mines  t^  Colorado  is  here  given,  while  the  bulk  of  the  volume  is 
taken  up  with  the  l^ltimate  kind  of  work  to  be  expected  from 
sacb  a  survey.  To  this  are  to  be  added  reports  on  the  fossil  ani- 
mals and  plants,  and  the  living  animals  and  plants  of  Colorado, 
thus  making  it  a  handbook  for  the  general  reader  and  traveller  as 
well  as  scientist. 

The  geological  and  palteontolc^cal  work  (fossil  plants  as  well 
OS  animals)  and  the  living  animals,  are  more  fully  illustrated  thao 
in  former  reports.  The  outline  illustrations,  showing  the  topog- 
raphy In  combination  with  the  geoli^y ,  are  admirable.     We  have 

'Anaul  Bepon  of  Om  DnilM  Butei  Gaologlcil  and  Oeosrapbleal  Snrrcj  of  Uia 
TBmtoTfM,  embnoiog  Colorado,  IwIdb  a  raport  at  progres*  of  (he  czplorallan  D>r  th« 
j^oar  18TS.  Br  '■  V.  Hardca,  U.  S,  Qeoloslrt.  WuhliUf(on,D,C,  IStl.  Sto.  pp.  ns. 
With  nap* 
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a  cross  of  snow  nbicli  may  he  seen  at  a  distance  of  fifty  to  eighty 
miles  from  other  mountain-peaks.  This  is  formed  by  a  veitical 
fissnre  about  1,500  feet  high,  with  a  sort  of  horizontal  step,  pro- 
duced by  the  breaking  down  of  the  side  uf  the  mountain,  on 
which  ttie  BDOw  is  lodged  and  remains  more  or  less  all  the  year. 
Late  in  the  summer  the  cross  is  very  much  diminished  in  size  by 
the  melting  of  the  snow  which  has  accumulated  in  the  fissures. 
A  bentitifnl  green  lake  lies  at  the  base  of  the  peak,  almost  up  to 


Ih>uTiile<l  Backs  on  Ruches  Montonnfes  Creek.  Colomdo. 

timber  line,  which  forms  a  reservoir  for  Ihc  waters  from  the  melt- 
ing snows  of  the  liigh  peaks." 

The  contrast  of  the  volcanic  peaks  with  the  granite  monntains 
is  seen  in  the  accompanjing  sketches  of  Gothic  mountain  (Fig. 
£9)  and  Italian  mountains  (Fig.  70). 

The  reports  on  the  geology  of  special  areas  are  by  Messrs. 
Marvine,  Feale  and  Eudlich,  and  are  fully  illustrated  with  maps 
and  sections.  The  report  on  fossil  plants  by  Mr.  Lesqiiereux  con- 
tains valuable  remarks  on  the  age  of  the  North  American  Lignitic 
formutioD,  the  climate  of  the  North  American  Tcrtior)'  Period,  ac- 

ATtKR.  NATUKAUST,  VOL.  ixr  13 
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One  coald  almost  aee  the  growth.  Another  seed  planted  at  the 
BanM  tioie  and  in  the  same  place  germinated  in  one  year.  —  Henri 
GiixHui,  Detroit,  Mich. 

ZOOLOaY. 

The  GBOHETsn)  Moths.  —  The  nnderBigned,  destroua  of  per- 
fecting as  far  aa  possible  a  monograph  of  the  Geometrid  motha, 
would  beg  the  assistance  of  collectors,  especially  in  the  western 
and  southern  states,  daring  the  coming  season.  He  would  like  in- 
fbrmalJon  especially  regarding  the  early  stages,  viz. :  specimens  and 
descriptions  of  the  larva,  chrysalis  and  their  habita,  as  well  as  the 
food  plants  of  any,  even  the  most  common  species.  Due  credit  will 
be  given  for  any  new  facts.  Ont  of  about  fonr  hnndrcd  species  in 
North  America,  we  know  of  the  caterpillars  of  bot  about  twenty 
speciea.  A  number  of  tiluatrations '  on  the  next  page  show  the 
forms  characteristic  of  this  extensive  family.  The  caterpillars 
•re  loopers  or  geometers,  and  are  very  famtUar  objects,  feeding 
lunally  on  low  bnsbes  and  herbaceous  plants  late  in  sommM'. 

As  every  species  known  is  to  be  figured,  it  is  hoped  that  ento- 
mologists will  lend  their  rarities,  and  thus  aid  in  the  publication 
of  what,  it  is  hoped,  will  be  a  nsefhl  contribution  to  the  study  of 
onr  moths.  To  those  aiding  by  the  loan  of  over  twenty  speci- 
mens, a  copy  of  the  work  will  be  sent.  The  lar\'se  can  be  reared 
easily ;  full  inst^ctions  may  be  found  in  the  "  Directions  for 
preserving  and  collecting  Insects,"  recently  published  by  the 
Smithsonian  Institution,  and  which  can  be  bad  on  application  to 
the  Bubecriber. 

Any  moths  of  this  family  sent  to  the  subscriber  will  be  named 
and  carelblly  returned  If  desired.  The  work  is  about  ready  for 
the  press,  and  specimens  are  desired  at  once.  The  collecting 
season  is  May,  June  and  July,  in  the  middle  and  northern  states, 
June  being  the  month  when  they  are  most  abundant.  —  A.  S. 
PACK1.RD,  Jr. 

A  Double  Headed  Lakva  op  a  Flt. —  Professor  Weyenbergh  of 
Cordora,  La  Plata,  describes  a  double  beaded  larva  of  Ghirouo- 
mas.  The  body  seems  double  throughout,  though  the  two  heads 
b^n  to  unite  on  tbe  second  segment  behind  the  head,  and  become 
fhlly  united  on  tbe  sixth. 
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:  OF  Elevation  and  Latitude  upon  thk  Distribu- 
tion OF  Species.—  It  is  surprising  to  what  extent  observers  still 
overlook  the  fact  of  the  inflaence  of  elevation  upon  the  distribu- 
tion of  nnimal  and  vegetable  life ; — that  they  should  still  regard 
parallels  of  latitude,  instead  of  isotbermal  lines,  as  bounding  the 
habitats  of  species.  That  sncb  is  the  case,  however,  is  sufficiently 
apparent  fi-om  such  notices  as  that  in  the  December  Naturalist, 
respecting  the  summer  distribution  of  the  chest nul^sided  warbler 
{Itendroica  Pensyloanica),  which  is  but  a  sample  of  such  remarks 
as  frequently  occur  in  reference  to  the  distribution  of  our  birds 
and  mammals.  The  merest  tyro  in  the  study  of  the  geographical 
distribution  of  animals  knows  that  their  range  is  not  only  deter- 
mined by  climatic  iufluences,  but  that  these  infitiences  depend 
largely  apon  the  character  of  the  surface  of  the  country,  as,  for 
instance,  whether  it  is  a  level  plain  or  is  broken  hy  mountain 
ranges,  and  that  increase  in  elevation  is  climatically  equivalent  to 
an  increase  in  latitude.  If  authors  would  use  isothermal  lines  in 
giving  the  distribution  of  a  species,  instead  of  arbitrary  political 
divisions,  they  wonld  be  able  to  speak  with  much  greater  precision 
in  such  matters  than  is  customary  at  present.  The  isotherms  are 
now  so  well  established,  and  a  knowledge  of  tliem  may  be  so  easily 
acquired  by  means  of  our  meteorological  maps,  that  it  seems  quite 
time  to  adopt  them  in  speaking  of  the  distribution  of  species. 

While  aonthem  New  England  may,  generally  speaking,  form 
the  soathem  limit  of  the  breeding  range  of  a  bird,  or  of  the  dis- 
tribution of  a  mammal,  reptile  or  plant,  the  same  species  nifiy, 
and  generally  does,  exist  in  the  highlands  of  the  Alleghanies  as 
far  south  as  northern  Georgia ;  and  even  species  which  occur  only 
to  the  northward  of  southern  Maine,  in  the  lowlands,  not  only 
occur  in  the  highlands  of  Berltaliire  county,  Massachusetts,  but 
also  southward  in  the  Alleghanies  to  North  Carolina. 

A  great  point  will  be  gained  in  precision  when  naturalists  come 
to  Dse  natural  faunal  areas,  insteitd  of  arbitrary  political  divisions, 
in  speaking  of  the  distribution  of  species.  If  Dr.  Brewer  had 
said,  in  speaking  of  the  chest  nut- sided  warbler,  "  not  knoum  to 
breed  aoulh  of  the  Alleghanian  Fauna,"  instead  of  "  not  known  to 
breed  farther  south  than  Massachusetts,"  he  wonld  not  only  have 
expressed  the  fact  with  precision,  so  far  as  our  present  knowledge 
extends,  but  would  have  saved  himself  the  exposure  to  such  criti- 
cism as  that  made  by  Mr.  Stark  (Am.  Nat.,  VIII,  p.  756,  Dec, 
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1874).  I  mention  the  present  cose,  merel;  by  way  of  illnstration, 
and  not  for  the  purpose  of  making  any  special  atrictarea  upon  my 
fHend  Dr.  Brever,  wtio  is  by  do  means  in  this  respect  an  ex- 
eeptional  transgressor.  If  it  is  urged  that  the  people  would  not 
understand  such  expreasions  as  the  *'  Ail^hanian  Fatma,"  and  the 
like,  it  may  be  sud  that  the  time  has  come  when  they  should  be 
familiar  with  them.  Uost  iatelligent  people  know  that  laoHiennal 
lines  vaiy  in  direction  with  the  elevation  and  contour  of  the  laud 
over  which  tbey  pass,  sweeping,  in  our  own  country,  far  to  the 
southward  in  leaving  the  lowlands  of  the  Atlantic  ooast ;  that  they 
pass  southward  of  the  Appalachian  Highlands,  and  then  bend 
abruptly  northward  again  along  their  western  base.  It  is  time 
they  knew,  also,  that  the  different  zones  of  animal  life  follow  the 
flexures  of  the  isotherms,  and  that  there  are  natural  Uainai  belts, 
sufficiently  distinct  to  be  capable  of  recognition,  whose  bound- 
aries coincide  very  nearly  with  certain  of  these  isotherms.  Furth- 
ermore, that  throughout  eastern  North  America,  at  least,  these 
faunal  belts  are  already  well  known  to  specialists  of  the  subject, 
and  that  there  already  exist  definite  expressions  for  such  cases  as 
the  one  that  has  flimlsbed  tbe  text  for  the  present  note.  I  will 
add,  also,  that  so  much  is  already  known  of  tbe  laws  of  the  ge»- 
griqihical  distribution  of  animal  life,  that  one  could  have  eafely 
assumed,  (torn  our  present  knowledge  of  tbe  general  range  of 
the  chestDut-sided  w^bier,  that  fl-om  its  being  a  ratlier  commoa 
sammer  resident  in  southern  New  England,  it  would  also  be  fbond 
to  breed  in  the  mountunoua  districts  as  Ibr  south  even  as  northern 
Georgia. — J.  A.  Allbm. 

aSOLOOY  AlTD    FALEONTOLOGY. 

Kew  Order  of  Eocxke  Mauhals. — At  the  last  meeting  of  tbe 
Connecticut  Academy,  Feb.  17tfa,  Froressor  0.  C.  Harsh  made  a 
communication  on  a  new  order  of  Eocene  Mammals,  for  which  he 
proposed  tbe  name  TiUodontia.  Tliese  animals  are  among  the 
most  remarkable  yet  discovered  in  American  strata,  and  seem  to 
combine  characters  of  several  distinct  groups,  viz. :  Carnivores, 
Ungulates  and  Bodents.  In  TUiotkerinm  Marsh,  the  type  of  tbe 
order,  the  skull  has  the  same  general  form  as  in  the  bears,  but  in 
its  structure  resembles  that  of  Ungnlates.  The  molar  teeth  are  of 
the  ungulate  type,  the  canines  are  small,  and  in  each  jaw  there  is 
a  pair  of  la^e  scalpriform  indsora  ftced  with  enamel,  and  grow* 
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iog  trom  persistent  palps,  as  in  Rodente.  The  adult  dentition  Is 
as  follows  :  —  Incisors  f  ;  canines  -f  ;  premolars  }  ;  molars  |. 
Hie  articulation  of  the  lower  jaw  with  the  skull  corresponds  t» 
that  in  Ungnlatee.  The  posterior  nares  open  behind  the  last  upper 
molars.  The  brain  was  small,  and  somewhat  convoluted.  The 
skeleton  most  resembles  that  of  Carnivores,  especially  the  Uraidte, 
but  the  scaphoid  and  lanar  bones  are  not  united,  and  ttiere  is  a 
third  trochanter  on  the  femur.  The  radius  and  ulna,  and  the  tibia 
and  fibula  are  distinct.  The  feet  are  plantigrade,  and  each  hod  five 
digits,  all  terminated  with  long,  compressed  and  pointed,  nngnal 
phalanges,  somewhat  similar  to  those  in  the  bears.  The  other 
genera  of  this  order  arc  less  known,  but  all  apparently  had  the 
same  general  characters.  There  are  two  distinct  families,  TiUo- 
theridae,  in  which  t^e  lai^o  incisors  grew  ^m  persistent  pnlps, 
while  the  molars  have  roots ;  and  the  Styliiwdontidai,  in  which  all 
the  teeth  are  rootless.  Some  of  the  animals  of  this  group  were 
as  large  as  a  tapir.  With  Hyrax  or  the  Toxodontia  Uie  present 
order  appears  to  have  no  near  affloities. 


AirTHaoFoi.oaY. 

ClAT-BALU    AS    SlCKO     SbOT    OR    COOKIKO    StONKS.  —  Rouod 

balls  of  clay  as  hard  as  that  material  could  be  made  were  seen 
in  the  museum  of  Nassau,  N.  P.,  labelled  fVom  a  cave  to  the 
Islands.  These  might  be  used  for  two  pnrposes,  as  they  were 
round  and  the  size  of  a  hen's  egg ;  first,  their  size  and  shape  fitted 
them  for  a  weapon  of  warfare,  if  wrapped  in  buckskin  or  hide 
drawn  very  tight  over  it  and  fastened,  leaving  a  loose  end,  which, 
being  firmly  fastened  over  a  strong  stick,  forms  a  formidable  slung 
shot.  The  Apache  Indians  make  and  use  the  same  kind  of  im- 
plement, which  they  use  in  battle,  only  their  balls  ore  of  stone. 
The  second  use  to  which  they  might  be  applied  is  in  cooking.  After 
being  heated  very  hot  they  were  probably  placed  in  the  substance 
to  be  cooked,  then  token  out  and  this  operation  repeated  until  re- 
quired no  more.  The  ancient  Indians  of  the  Bahamas  made 
pottery,  as  pieces  found  tesUi^^,  therefore  they  could  cook  in  ves- 
sels of  pottery  when  stationary,  but  if  travelling,  it  would  be  in- 
convenient to  carry  tliem,  as  they  easily  break ;  but  they  could 
make  deep  baskets,  or  trays  of  twigs,  or  leaves  of  the  palm-trees 
so  tight  that  they  held  water ;  thns,  by  putting  water  with  whatever 
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was  desired  to  cook,  they  would  drop  in  these  balls  of  clay  red 
hot,  and  repeat  the  oi>ei'ation  uulil  the  cooking  was  coniplet«d, 
without  injury  to  the  basket.  There  are  several  tribes  of  Indians 
in  Arizona,  New  Mexico,  Utah  and  California,  which  make  water- 
tight liasketa  of  willow  twigs,  and  I  have  several  limes  Sfcn  them 
cook  by  heating  stones  and  dropping  them  into  these  baskets  filled 
with  the  articles  to  be  eookeil.  It  might  be  urged  against  this 
moi^e  of  cooliing,  that  it  wastetl  the  food,  as  so  much  must  stick 
to  the  balls  every  time  they  were  taken  out.  This  would  be  true 
if  they  did  not  use  their  tongues  to  clean  off  all  that  adhered. 
Then  if  the  mass  weie  increased  hy  a  few  ashes  adhering  to  the 
balls,  that  would  be  nothing  to  them.  Ashes  were  at  least  as 
healthy  for  them,  as  pepper  and  other  condiments  used  by  white 
men.  —  E.  Pauieb. 

HICB08C0FT. 

American  Microscopical  Societies. — The  following  list  of 
Slicroscopical  ot^anizations  is  published  to  facilitate  tlie  work  and 
increase  the  intercourse  of  the  societies  themselves,  as  well  as 
of  microscopists  generally.  Revised  lists  will  be  published  from 
time  to  time,  for  which  purpose  secretaries  and  others  interested 
are  specially  requested  to  furnish  sucli  corrections  and  atlditions 
as  may  become  necessary. 

AOAHSII  IiraTITUTB,  Sacramenu.,  Cnl.  Or^nliea  1871.  Sfcrtlan,  lOev.  J,  B.  O 
Jtrnuu. 

ACiPKvr  or  Natdbal  SCIknCeB,  PliilndcLiihln.  PtfnmtvlTanfn:  BLnl(wi<:iil  (ml 
MiCTuiiuouli-«l  SeulltfD.  Meets  Hmi  Uimilar  evening  or  moiiili.  niree'irr.  W.  R.  S. 
Riischen  burger,  M.  I).;    Vice-Director,  Jamea  Tjaan,  M.D,;  JteeordrT,J.  U.  Rlchlln^ 


AMBRICAN  HICROBCOPICAI.  SOCIETI  or  N'BW  YOl 

,.ml  fuurtli  Tuewlny  eTeDinge  or  the  month.    Prei.. _.  , „ 

I'reMenI,  Vf.  H.  AlkiiHon,  U.  D.;  Secnlarg.  C.  F.  Vax.  Purt  Uiuhmonil.  Slalen  IbIiiD' 


N.  Y.i  TVeamriT,  Pror.  T.  L.  OnjDien;  Curator.Wm  Dcnn. 

Bailrv  (JLUD,  Item  Tnrk  City.  A  amaH  club  of  wurkiug  niembeni.  Ueetlnga  IB- 
Anmnl.  every  bccoikI  TueeitnT- 

Boston  MiCKOBCOPICAl.  SodETT.  OrgnnliHt  ISI-i.  Mens  llppt  and  third  ThnndaTi 
at  innnUi.UresideiiceHormembeM.  /'> nfrfent,  L  M.  Willie,  it.  1>  :  ftct-l'rrHileiit. 
i.  J.  WetUerbee.  O.  D.  S.;  Stcrttmy  mi  Trtamrer,  U.  R.  Andrewn,  U.  I).,  BisllJa 
Uqiwre,  CumbriilKe.  Uh'b. 

Hmston  iMCieti  or  Natural  IIisTOBr:  Hlcroaconlcal  Seotloa.  Commitltt,  K. 
Bl.-knell.  a.  V.  Ureenlear.  H.  Joy  Jcjrno'*.  M.  D. 

UartHiiUTH  Microscopical  Ci.VB.  Manuver,  N.  U.  Preiiiltmt.  Piof.  E.  Phelui; 
Itse-frriUeiif,  l'ri>f,  L.  0.  Hull;  Cor.  Srerelary.  H.  A.  Cutting.  LiiiicnLiiTgh.  Ti. 

FaihiioV>T  MiCROBCoriCAL  Sooiett  or  Ph|]»dFl|iliin.  Ui'gnDiiiil  1871.  UeeU 
lUi.nlhlr.  /Volrfcnl,  P.  r.  Uilne;  Secrelarg  and  Treaturer,  Wni.  C.  SieveuaoD,  Jr..il 
8  >uth  «h  St. 

IsMANA  HICBOSCottCAL  SOCiKTT,  IndlHOnpolK  Inrl.    OrgHiilied  ie>4.    Ueet«0it 
Fridiiy  etenlns  of  monlb.      /•reMtnl.  WUIlani  Jl.  Fletcher,  M.  D.;  SecntarM  abd   ' 
Tra-airtr.  E.  aadley.  U.  O.,  131  Va.  Ate. 

KiuTi.A.';!)  SociRTV  OF  Natural  UlsroBT.CIeTelaad,  Ohio;  MleNBoo]ilail  Draiioh. 
Stcrelarg,  John  Duwer*. 
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K  UiCEtoscuPtCAL  SdCiKTT.  LoniBTil]^.  Kf.    Or^nlzcil  Iii74.    I'r-tldail. 
.J.K.Allen;' 
MA1tVt.A\I)  ACAnEXT  o 


.  ._   . _Ey.    Orvnnlzeil  IF 

.  .-    rfcf./'tr«Wi!«(«,  Solile  l)iillerfli"fC.  r.  Uiir 

i;.  J.  K.  Allen;  Srertlari/,  Joba  WiUiumHin;  Cur.  Secrrlary. 


-- .- - -,  -.- _- -  ._ rfc.i-w«i.,  ciiri 

.;  Stentary,  W   ' "  "  "     " 


Nkw  JEHiBi  UTCK08COI10AL  SociBTT  ot  the  CItr  of  Neir  llnin''ivlrk.  K.  J.  Mv(4a 
eecuBil  UouJ^iy  evening  of  rounth  m  UuUer'it  Uoflstrc-  Prariilcnl.  Prof.  K.  C.  Van 
Dvrk :  Kfc.  Srcrtinrg,  Ke*.  Sum')  Lnckwoo^.  Pli.D  ,  Freeliohl,  Momnniitb  Co..  N.  J. 

PHOTri.K-iCK  KOANKUS  SoCiKTi.  ProtidenM,  R.  I.;  MiiTuim>i.lcnl  UeunrlniFnl.  Or- 
rv-.li«llH71.    Ck'lrin'in.  Pror.EIIW.Blnkei  Sterrtary,  Pror  J.>ba  Pelrce,  Putluffiue 

»  FHAKCitco  HiOROBCoPtCAI.  SooiBtr,  Ann  FVnnniaeo.  Cal.    Orginitivl  1971. 

.  ...  ._.,  .,.._  -.._  . —  of  m.nilli.    pTnliitnU.Kfnty  (J.  HnDkH;  Vic^l'rat- 

Seertlarg.  C.  U«bod  KlnDD,lii  Cnl.  St.;  Cur.  Srcra- 

1.  SciescKS,  DiiIThKK.  r.;  Uiaroscoplcu]  Section.   Ornnlied 

ISTJ.    C^rv'tor.  HcnrrUJIls,  parar^Are. 

Mr^TK  MiCBOCCoPlCAL  >iiciETV  OF  ILLIKOIB,  <  hlcigo.  III.  Oriiinlvd  li<8H.  Mpctl 
KH:i>n.l  aod  fonrth  Vridara  of  maiiUi.    PruWeiK,  8.  A.  .  rire*;  Cor.  Srerriurg.  O,  S. 

RrtrE  UicBosconcAL  Societt  op  MicmoAN,  Kilainazoo,  Ulch.  PrtHilml.  Rut. 
Dr  rnsiN. 

Tkot  SciEXTIFin  ftiMOCIATIoM.  Trot,  N.  T-i  MicrosopicBl  Sertlon.  Ormnrze^ 
Ur7«.  M^ti  mnnililT.  PraMtal.  R.  H.  Ward.  U.  Q.;  Vict  frvitlent.  Rct.  A,  B.  ller- 
ky;  StcrrliiiTi.  Prof.  AilliHrW.  Bower. ffi  Seventh  Ht. 

TrsUAL  AsaociATToy.  Uolnmbna,  Ohio;  Mk,ro«o|i1cnl  Section.  Orennijefl  1974. 
Prai.t€ia,Vtnt,  AlberCH.Tuttlo;  SecTetBru.U.  LeaMms;  Vuratvr,  ttev.  l!  P.  StiJIiani. 
171  SvuUi  Sd  itt. 

New  Slit  for  TE3TrN<i  Angular  Apektdbe. — Believing  Mr. 
Wenbam's  apparatus  for  tliis  purpose  to  lie  unnecessarily  compli- 
cated, Mr.  ToUes  has  constructeil  a  very  simple  substitute  which 
is  easily  made  and  used.  A  piece  of  silvered  glass  mirror  is  cut 
to  a  convenient  size  (say  3x1),  the  silvered  surface  being  pro- 
tected by  varnish  so  that  it  can  be  handled.  'I'hroiigb  the  silver* 
ing  s  vertical  slit  is  cut,  the  surface  of  the  slit  being  cleaned  by  a 
little  dilute  aoid.  This  slit  may  lie  as  wide  as  the  field  of  the  high- 
est power  objective  to  be  tested.  A  part  of  this  slit  is  covercil  with 
a  cover-glass  under  which  and  directly  upon  the  slit  are  test  dia- 
toms, dry  upon  one  portion  of  the  covered  pai-t  of  tlie  slit  and 
baham-mounted  upon  the  rest,  so  that  the  slit  can  be  used  while 
tests  of  the  definition  of  the  objective  are  actually  iii  view.  If  a 
higli-angle  objective  be  adjusted  for  the  Ihicliest  coier  it  is  oiipuble 
of  irorking  through,  and  then  tested  upon  the  uncovered  portion 
of  this  slit,  the  very  great  aberration  will  give  a  small  an<l  inijwr- 
fectly  dcQncd  angle ;  if  then  tested  npon  the  covered  portion  of 
the  slit,  the  defiiiition  is  greatly  improved  and  the  angle  largely 
increased.  If  now  water  or  glycerine  is  introduceii  to  in.ike  con- 
tact Iwlwecn  llie  cover  and  the  objective,  definition  becomes  good, 
Bod  the  diatoms  arc  CTchibited  on  a  well  illuminated  field,  while 
Uie  a|>erture,  now  an  immersion  angle,  can  be  measured  with  the 
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proper  appliances,  such,  for  instance,  as  the  semi-cylinder  origin- 
ally  introduced  for  this  purpose  by  Mr.  Tolles. 

A  slit  one-half  or  one-third  as  wide  as  the  field  gives  equally 
good  results  where  water-contact  of  the  objective  is  used,  but  when 
working  through  air  reduce^  the  angle  to  an  evidently  fnllacious 
degree.  Glycerine  is  a  better  substitute  for  glass  than  water  is, 
and  therefore  for  a  thin  cover  and  an  objective  corrected  for  best 
work  through  thick  covers,  glycerine  should  always  be  preferred 
to  water  as  the  immersion-fluid. 

"  180°"  Amocilab  Aferturb.  — The  latest  contribution  to  this 
subject  is  a  note  from  Mr.  Wenham,  which,  besidea  its  personal- 
itles,  consists  of  a  violent  attack  upon  an  article  in  the  V^tvbxust 
for  advocating  "  180°."  As  the  article  referred  to  simply  mentioned 
the  180°  as  the  claim  of  a  certain  optician,  and  did  not  say  one 
word  in  favor  of  the  propriety  of  the  claim,  the  minor  inaccura- 
cies of  Mr.  Wenham's  note  may  welt  pass  nncorrecled,  while  its 
sneering  tone  will  be  rated  at  its  true  worth  by  those  who  are 
familiar  with  the  courtesies  of  literature  and.  science.  The  treat- 
ment which  Mr.  Wenham  has  received  from  the  Naturalist  for 
years  past  is  enfflcientiy  well  known. 

Lest  any  Aiture  writer,  rather  than  nae  a  tiresome  circumlocu- 
tion, should  unfortunately  say  180°  when  he  wished  to  say  indefi- 
nitely near  to  180°,  it  would  be  well  to  have  it  understood  that  no 
one  need  consider  it  either  necessary  or  handsome  to  make  such 
unguarded  expression  the  occasion  of  an  abusive  reply. 

Caps  for  Moddtiko  Opaque  Objects.  —  Prof.  John  Peirce  of 

Providence,  R.  I.,  has  had  a  die  cut  for  making  a  novel  kind  of 

cell,  which  is  excellent  for  monnting  large  opaque  objects,  such  as 

many  mineral  specimens  and  nearly  all  seeds,  which  require  to  tie 

permanently  preserved  and  at  the  same  time  show  best  without  a 

cover-glass.    The  cell  is  made  of  thin  copper,  and  has  the  shape 

of  a  hat  with  a  very  low  crown.    The  rim  at  the  bottom  is  to  be 

cemented  with  marine  glue  to  the  glass  slide,  and  the  top  of  the 

crown  is  a  removable  cap  slipped  on  or  off  at  pleasure,  so  that  the 

"'•'"Ct  can  be  examined  or  manipulated  with  the  greatest  facility. 

ugh  not  prepared  for  the  trade,  they  could  probably  be  ob- 

m1,  in  exchange  or  otherwise,  by  any  microscopist. 

MERs'  MiCBOUETERB  AND  Test  Plates. —  Mr.  St^ers  of  the 

bridge  Observatory  has  made  arrangements  to  furnish  micros- 
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copists  witb  samples  of  bis  fine  ruling  on  glasa  which  has  been 
tlready  noticed  in  the  Nxtdbalist.  The  lines,  which  excel  an; 
with  which  we  are  familiar  except  ttie  Nobert  lines,  are  now  roled 
1h>m  jij,  to  TTJim  i°(^^)  °°  8'*^^  ^ip*  3x1,  and  covered  with  thin 
glaes.    They  coat  $S  or  less,  according  to  fineness. 

Tec  Argahd  Bobmbb. — Microscopiats  who  use  illuminatiDg 
gas  with  the  common  Argand  burner  will  be  interested  in  Mr. 
John  H.  Martin's  snggestion  of  placing  a  thin  piece  of  mica,  with 
a  small  bole  pnncbed  in  its  centre,  upon  the  top  of  tiie  glass  chim- 
ney, A  more  perfect  combustion  of  the  carburetted  hydrogen  is 
secured,  giving  a  very  steady  fiame,  and  the  fliU  amount  of  light 
with  the  gas  turned  about  half  ofi*. 

MoNOCHBOHATio  SoHuOHT. —  Instead  of  a  small  disk  of  blue 
glass  which  bas  long  been  used  in  eonneetion  with  a  shutter  or 
diaphragm  or  with  some  illuminating  apparatus,  Mr.  J.  E.  Smith 
recommends  a  blue  glass  pane  of  abont  12  x  18  inches,  standing 
at  the  edge  of  the  table,  between  the  microscope  and  on  open  win- 
dow  through  which  the  direct  sunlight  enters.  The  pane  is  sup- 
ported by  a  cleat,  so  that  it  caa  be  inetanUy  placed  in  position 
or  removed.  The  whole  instrament  stands  in  the  blue  ligbt,  and 
is  managed  exactly  as  with  ordinary  difihsed  dayli^it. 

Ahpbiplbura  pelldcida.  —  Tbe  latest  measurement  of  the 
stria  of  this  favorite  "test"  is  that  of  Prof.  E.  W.  Morley,  of. 
Hndson,  Ohio,  communicated  to  tbe  Memphis  Microscopical  So- 
dety,  which  estimates  the  markings  at  92,600  to  tbe  linear  inch. 

ITOTES. 

FnorsssoH  Lnowio's  Jt^Sdum  or  tbe  celebration  of  the  twenty- 
finh  year  of  bis  professorship,  took  place  at  Leipzig,  October  15, 
This  eminent  teacher,  founder  of  the  Saxon  Pbysiologiscbe  An- 
staltJias  in  tbe  past  quarter  of  a  century  had  more  than  a  hundred 
and  Qfty  private  stodents,  wtiom  he  has  trained  in  special  investi- 
gations,'and  of  whom  many  have  since  become  distinguished  pro- 
fessors. There  was  a  large  assemblage  of  friends  and  pnpils  to 
take  part  in  the  ceremonies,  including  Professors  £mst  Helnrich 
Weber,  the  Nestdr  of  physiology ;  Helmholtz,  Du  Bols  Beymond, 
ud  oth«a  of  less  Uaae  from  Upeala,  Moscow,  Edinburgh,  Brus- 
nlsjVieraia,  etc    The  eldest  scholar  provedto  be  Professor  Fick, 
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of  Zurich,  and  on  him  devolved  the  congrntnlatory  addreaa,  at  the 
conclusion  of  which  a  curtain  felt,  uncovering  a  bust  of  Professor 
Ludnig  which  had  l>een  made  by  Professor  ScliiJling  of  Dresden. 
Professor  Cyon,  of  St,  Petersburg,  spoke  in  belialf  of  Liidwig's 
Russian  students,  and  the  curtain  fell  again,  displaj-ing  an  ex- 
quisite silver  clock.  Professor  Miiller  presented  an  album  with 
photographs  of  all  his  pupils.  But  the  finest  of  possible  gifta 
was  the  superb  volume  of  sixteen  memoirs  on  anatomy  and 
physiology  which  had  been  prepared  as  a  lasting  commenioration 
of  the  day.  Then  foUoned  addresses  fVom  former  colleagues  in 
Zurich  and  Vienna,  and  preseDtations  of  memoirs  de<licated  to 
Ludwig  and  sent  by  various  learned  societies.  In  Ibe  ad^rnoon 
the  company  assembled  again  in  the  H6tel  Hauffe  for  a  dinner 
given  to  the  Professor,  at  which  there  was  more  speech-msfciag. 
*'I  am  an  old  man,"  said  Weber  in  private  conversation,  "bat  I 
have  never  seen  or  heard  of  so  much  honor  being  done  to  any 
professor.  It  has  never  happened  {E»  tat  nie  dagewtsen)."  In  the 
evening,,  at  Professor  Lndwig's  own  house,  the  guests  found  fifty 
congratulatory  telegrams  spread  upon  the  table,  which  had  been 
sent  from  the  principal  tonus  of  every  part  of  Europe. — Ifaiion. 

The  trustees  of  the  Pcabody  Museum  of  Yale  College, — Pro- 
fessors James  D.  Dana,  Benjamin  Silliman,  George  -1,  Brush  and 
Otlmiel  C.  Marsh,  Gov.  Ingersoll,  Hon.  E.  C.  Winthi-op,  and  G. 
P.  Wetmore, — have  decided  to  proceed  to  the  immediate  erection 
of  one  wing  of  the  building,  at  a  cost  of  $160,000.     The  lot  oa 
which  it  is  to  stand  extends  from  Elm  to  Library  streets,  being 
one  hundred  and  forty-five  feet  deep,  and  four  hundred  and  foni^ 
teen  feet  in  length.     The  front  of  the  entire  building  will  extend 
three  hundred  and  fifty  feet  on  High  street.    The  wing  to  he 
I  at  this  time  will  have  a  front  of  one  hundred  fifteen  feet 
5I1',  and  one  hundreil  feet  on  Elm  streets,  and  will  contain 
atories  with  a  high  basement.    The  basement  n-ill  contain 
g  rooms,  and  fossil  foot^priuts  ;  the  first  main  story,  a  lecture 
ind  mineralogical  specimens;   the  second  story,  geology, 
illy  fossil  vertebrates;    the    third    story,  zoological  speci- 
the  attic,  archteological  and  ethnological  specimens.     The 
logical  collection  of  the  Museum  is  to  be  under  the  charge 
fessor  G,  J.  Brush,  the  geological  department  under  Pro- 
0.  C.  Marsh,  and  the  zoological  nnder  Professor  A.  E.  Ver' 
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rill.  The  original  gift  ot  Mr.  Peabody  was  tl50,000,  Trith  the 
provision  that  a  fire-proof  buiMing  be  erected,  and  150,000  kept 
as  a  reserve  fund.  In  accordance  with  the  terms  of  the  gift,  the 
land  is  to  be  given  by  the  college,  and  the  building,  when  com- 
pleted, ia  to  be  the  property  of  the  college.  A  building  fund  has 
been  reserved  which  will  not  be  used  until  it  amounts  to  at  least 
1100,000. 

SiE  Charles  Lteix,  the  eminent  geologist,  died  Feb.  22,  at  the 
^e  of  seventy-seven.  He  was  bom  Nov.  14,  1797.  He  began 
to  publish  geological  papers  in  1826.  In  1830  appeared  bis 
"Principles  of  Geology."  This  work  was  original  in  its  method, 
as  the  author  sought  to  explain  past  geological  events  by  laws  in 
operation  at  the  present  time.  The  doctrine  is  called  Uniformita- 
rianism,  and  is  of  a  piece  with  Darwinism  and  evolution.  Lyell 
in  a  measure  was  to  geology  what  Darwin  is  to  biology. 

Sir  Charles  Lyell  visited  this  country  in  1841.  His  journey 
resulted  in  the  publication  of  "Travels  in  North  America  in 
1841-2."  "A  Second  Visit  to  the  United  States"  appeared  in 
1849,  His  "  Geological  Evidences  of  the  Antiquity  of  Man  "  was 
published  in  1863,  in  which  he  endorsed  the  theory  of  Mr,  Darwin, 
though  previously  opposed  to  the  development  hypothesis,  which 
his  whole  course  of  geological  thought  had  unconsciously  perhaps 
to  himself  favored. 

The  Cornell  University  has  just  received  from  Australia,  through 
Prof,  H.  A.  Ward,  a  foet^  Dugong  (Halicore  auslralia),  about  2^ 
feet  long,  well  preserved  in  salt.  The  intestines  had  been  re- 
moved, but  the  other  viscera,  including  the  peculiar  bifid  heart, 
are  in  good  condition. 

It  is  my  hope  that  its  dissection  may  throw  some  light  upon  the 
general  homology  of  the  pectoral  muscles  with  mammals;  and 
that  its  brain  and  other  organs  may  lend  some  aid  to  our  knowl- 
edge of  the  relations  of  this  pecnliar  group  of  aqnatic  Herbiv- 
ora.  —  BoBT  G.  Wildee., 

The  Newark  (New  Jersey)  Scientific  Association  was  organized 
in  January  last,  with  the  following  officers : — President,  Dr.  A.  M. 
Edwards ;  Vice  President,  Dr.  A.  N.  Dougherty ;  Secretary,  G.  J. 
Hagar;  Treasurer,  W.  S.  Nichols.  The  Association  will  hold 
monthly  meetings,  give  lectures  and  form  a  cabinet.  It  intends 
to  pay  special  attention  to  local  natural  history,  and  do  what  it 
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can  in  promoting  science  in  Hewark  and  vicinity.  We  ore  gtoti  to 
see  Uiese  new  societies  come  into  existence,  and  hope  that  evet; 
city  and  town  in  the  country  vill  soon  have  its  scientific  society. 

We  have  been  requested  by  the  author  to  state  tbat  the  Con- 
gressional edition  of  Capt.  W.  A.  Jones'  report  on  his  reconnaia- 
sance  of  N.  W.  Wyoming,  in  1873,  contains  only  one-half  of  Mr. 
T.  B.  Comstock's  geological  report.  The  copies  ordered  for  the 
use  of  the  Engineer  Office  in  Washington  (to  be  published  as 
soon  as  possible)  will  contain  seven  more  chapters,  with  twenty- 
nine  additional  cuts.  The  forthcoming  portion  will  be  more  valu- 
able than  the  eight  chapters  already  published. 

"The  Natural  History  Association  of  North  Western  College," 
at  Naperville,  riinois,  has  recently  completed  its  organization. 
The  following  are  the  officers : — J.  L.  Rocky,  President,  A.  Gold- 
spohn.  Vice  President,  J.  W.  Troeger,  Secretary,  C.  F.  Rassweiler, 
A.  M.,  Treasurer,  Prof.  H.  H.  Rassweiler,  Curator,  Miss  N.  Cun- 
ningham, Directress  of  the  BotaDical  Department,  C.  H.  Drels- 
bach,  Director  of  the  Mineralogical,  and  J.  W.  Troeger  of  the 
Zoological. 

The  "Dunkirk  Microscopical  Society"  was  organized  in  June 
last  and  now  consists  of  thirteen  members.  Its  (^Bcers  are  Prof. 
J.  W.  Armstrong,  D.  D.,  President,  and  Geo.  E.  Blackham,  U.D., 
Vice  President,  Treasurer  and  Secretary.  Its  regular  meetings 
are  held  on  the  second  Friday  of  each  month. 

A  Fdnous  show  has  been  held  at  Munich,  in  the  Crystal  Palace 
there,  ttom  October  3rd  to  11th,  and  is  said  to  have  been  visited 
by  nearly  50,000  persons.  The  arrangements  were  well  made 
and  tbe  plants  careftilly  labelled.  A  list  of  the  species  exhibited 
will  be  found  in  the  "  Gardener's  Chronicle." 

The  Memphis  Microscopical  Society,  organized  last  summer, 
with  a  membership  at  the  outset  of  about  thirty,  is  doing  good 
work.  At  least  one  paper  of  considerable  importance  has  been 
read  at  its  monthly  meetings.  Papers  or  specimens  are  earnestly 
desired,  !n  order  to  add  to  the  interest  of  the  meetings. 

A  society  for  the  promotion  of  science  and  history  was  formed 
in  November  last  under  the  title  of  the  Central  Ohio  Scientific 
Association,  at  Urbana,  Ohio.  Theo.  N.  Glover  is  tbe  president 
and  Thos.  F.  Moses  the  corresponding  secretary. 
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Db.  Gideon  Lincbcdh,  of  Long  Point,  Texas,  died  November 
S8, 1874,  of  paralysis.  He  was  a  valued  contributor  to  this  jour- 
nal, and  his  papers  showed  keen  powers  of  observation.  His 
most  remarliable  contributions  were  on  the  agricultural  ants  of 
Texas. 

Chables  KtKOSLET,  reformer,  novelist,  poet  and  naturalist,  died 
Jfui.  26,  aged  fifty-five.  His  "  Glaiicus,  or  Wonders  of  the  Shore," 
is  one  of  the  most  inspiring  popular  science  books  ever  written, 
and  evinced  the  heartr^  love  of  science  of  its  gifted  anthor. 

The  plants  collected  in  Florida  by  Dr.  E.  Palmer,  have  been 
named  by  Prof  Gray  and  Mr.  Watson.  They  are  made  into  sets 
and  are  for  sale.  Apply  to  Prof.  Asa  Gray,  Botanical  Garden, 
Cambridge,  Mass. 

A  Gebman  society  in  Japan  has  issued  its  first  volume  of  Pro- 
ceedings, containing  a  notice  of  a  cuttle  fish  {Ommastrephea)  foQr-_ 
teen  feet  in  length,  captured  on  the  coast  of  Japan. —  Monthly 
Microscopical  Journal. 

Db.  B.  E.  Grant,  the  anatomist,  best  known  for  his  studies  on 
the  sponges,  died  in  London,  August  28. 

EZ0HAHGB8. 

Tke  tlrmpMi  Ulerawcopleal  Sodtt]/  [■  preniiroJ  to  olTar  exrbsDgee  of  nnmounleil  ml- 
croMOiilc  oltfacth    LIbCs  runilbhed  bj  A.  F.  Doil,  Bec'y,  137  U^b  St.,  Uein|ihlB,  Teoq. 
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Chtmirai  tnd  acolagtcat  Btiapt.  Br  T.  8Mrr}'  Iluiil.  BnatoD.  IS7t.  p.  */».  Sfo.  S.  B. 
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Or.  yiMuj  Frtlhtmt  ten  LiMg  turn  atdathlnUt.    Mm  tou' ■■cll>ii£ifcr.   llunrhrii.  1(174. 

"cridaTAMfi-Acilf  aKT  Konff  Johawn  no   AorkKik     J.  von  Duilliiftr.     Mnuctun,  IbTt. 

(WnfrnfAvtHHifli  FitUitrnJuUuiton  Ut^aiifdU  BulKlrilvnadtr  nyitBlvgit.  TIh^ 
fxlorrL.  W.TuiiUlKbua:    Muuelirii.  11114.   Ring  Ui-iik.rlirllt.  PP.1U3.   4I<>. 

Jiatai  FrtHiarvm  LIMgah  HvruHdtrdtrAgriksUur-ClHPiit.  Avifuit  Vofcl.  Hmirbra. 
W4.    EliicllEUkselirlK.  |ni.ll.   4lu. 

nr  Sprfia  1^  Hu  lM>OMiirrtt$  emxi  Pamplifa.  BrSimurl  IT.SWDiMrr.  Mrnmin  Bum. 
Soc.  Nol.  lllat„nil.ll.paDhl,}>u1.  Biu-lni.,  IbI4.    pp.a<N3M.   4i<.. 

J^rtJiM.    lG^.lw  M.  WlM^fr  U«SS.»™n,™'4"iiii. r^^ 

ElimmlarjiC-IHttltnaflllnirahamlltorl:,.    UjG.Permoi.r   Ni- Yor«,l!C4,  pp.M.  Iho. 

Xalural  Ilin-rv.Hn.i.  In  Iht  MuridK.  U.  B  KurDitrn  BuuiHlaiy  (.'Munilutoii.  B)  E^ltvt 
Cxui'i.    Ilillulvlpliji.im.  pp.tij.   »'<>.  ' 

CAnxiral  anf 'vtaliviciif  ftiavi.    By  T.Slcrry  Uunu    DuMon,  1B7I.    p.  Wl.    Etc,  cMli. 

Vu  mal  itir  Ir  inadt  d'  aMtrtna  dti  mala  dt  DfHitlda  anx  Jtmtlla  pendant tar(t  di  rarnm- 
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Perhaps  it  would  be  more  correct  to  hare  onr  title  read  "About 
Starches,"  for  each  species  of  the  higher  plants  seems  to  have  its 
own  characteristic  and  recognizable  sort  of  starch. 

One  of  the  most  easil;  recognizable  sorts  of  all  is  the  starch 
&om  thf  potato.     It  is  very  easily  got  at,  too,  and  requires  little 

Flg.T». 


or  ho  preparation  for  its  examination.  T&ke  a  fresh  potato  and 
cutting  it  open,  take  the  thinnest  possible  slice  nhich  one  can 
make  with  a  sharp  razor.  Deposit  the  slice  on  a  glass-slip,  drop  a 
little  water  on  it,  cover  it  with,  a  thin  glass,  and  it  is  ready  for 
examination. 

Placing  the  specimen  now  under  the  microscope  —  a  magnifying 
power  of  250  diameters  does  very  well  — we  see  (Fig.  72)  an  im- 

ongriH,  In  Uh  ffr  IgTS,  b;r  the  PBABODT  Aoidikt  or 
rliD  of  ConiRVH,  mt  WuUDf  Itn. 
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meose  nomber  of  bodies  of  two  sorte.  The  moet  atrikiog  are 
ovoid  bodies  of  considerable  apparent  size,  often  showing  a  series 
of  eccentric  rings,  the  one  within  the  other.  Sometimes  the  rings 
are  seen  to  be  arranged  about  a  dark  point  or  nacleus.  Mixed  in 
with  these  ovoid  bodies  are  large  DDmI>eF8  of  mach  smaller  disk- 
shaped  ones,  withont  apparent  rings.  These  two  sorts  of  bodies 
ore  the  starch  granules  of  the  potato.  It  is  no  unusual  thing  to 
Qnd  two  pretty  distinct  sizes  of  starch  grains  in  the  same  plant. 
There  are  intermediate  forms  of  all  sizes,  but  the  two  sizes  re- 
ferred to  so  much  predominate  as  to  strike  the  attention  at  once. 
The  grains  are  packed  in  very  closely  together  in  mnch  larger  cells 
the  cut  edges  of  which  can  be  distingaisheil,  although  they  are 
very  transparent.  Here  and  there  in  the  section  are  spots  without 
starch  grains  and  with  much  finer  tissue.  These  are  sections  of 
the  vascular  bundles  where  longer  and  fibre-like  cells  and  vessels 
which  arise  fVom  the  stem  pass  through  the  tuber.  Toward  the 
edge  of  the  potato,  too,  the  starch  grains  are  seen  to  grow  lees 
numerous  and  the  cells  smaller  with  thicker  walls. 

To  render  the  position  of  starch  and  cell-walls  still  more 'evident, 
let  us  apply  a  little  of  the  aqueous  solution  of  iodine  to  the  speci- 
men. This  can  be  readily  done  by  placing  a  drop  at  the  edge  of 
the  thin  glass  cover.  It  wilt  be  gradually  drawn  under  to  mingle 
with  the  water.-  Meantime  its  progress  and  its  effect  can  be 
watched  with  the  eye  at  the  microscope.  Should  the  iodine  not 
pass  readily  under  the  glass  cover,  its  progress  can  be  hastened 
by  placing  a  bit  of  blotting  paper  in  contact  with  the  cover  on  the 
other  side.  As  it  absorbs  the  water,  the  iodine  will  pass  in  to 
supply  its  place.  As  the  iodine  comes  in  contact  with  the  cell- 
walls  they  are  stained  a  rich  gold-color.  At  the  same  time,  a 
series  of  changes  la  taking  place  in  the  starch.  The  grains  were 
at  first  colorless  and  transparent ;  as  the  iodine  reaches  them, 
they  are  stained,  first  yellow,  then  red,  violet,  blue,  and  finally  an 
opaque  black  blue,  if  tbe  iodine  is  strong  enongh.  Here  we  have 
the  celUwalls  colored  one  tint,  and  the  starch  another,  and  it  is 
very  easy  to  determine  their  relative  positions. 

The  use  of  iodine  is  the  most  nsnal  t«et  for  starch,  and  the  re- 
sulting blue  color  is  just  as  certain  in  the  blue  grains  under  the 

croscop&as  in  the  starch-paste  in  nse  by  chemists.    If  sulphuric 

d  is  added   to  the  specimen,  the   cell-walls  gradually  torn 
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We  have  now  the  position,  the  general  &ppearaDce  and  the  uanal 
lest  for  starch.  Let  as  examine  it  more  carefhlly  to  see  what  its 
stmctare  ia.  For  this  purpose  take  a  very  little  matter  scraped 
(h)m  the  cat  surface  of  the  potato ;  aim  to  get  only  starch  and 
□oae  of  the  ccll-BtmctDre.  Place  tliis  on  a  clean  glass  slide,  add 
a  drop  of  water  and  pot  on  a  thin  glass  cover  as  before.  By  care- 
fa)  management  of  tlie  light,  we  can  probably  now  see  the  concen- 
tric rings  quite  plainly.  They  have  the  shape  of  the  outline  of 
the  starch-grain.  If  it  is  egg-shaped,  as  is  usually  the  case,  so 
are  Uiey.  If  it  is  almost  triangular  or  linear,  as  sometimes  hap* 
pens,  BO  are  the  concentric  rings.  These  rings  are  sometimes 
easily  seen ;  at  others,  only  considerable  care  can  bring  them  out. 
I  have  sometimes  found  them  plainer  in  the  starch  from  a  sprout- 
ing potato  than  from  others.    In  potatoes  frozen  and  thawed,  they 


appear  distinct.  If  they  can  be  brought  out  in  no  other  way,  ttie 
application  of  dilute  chromic  acid  will  usually  show  them  very 
plainly.  A  few  lines,  scattered  among  the  Test,  are  generally 
plainest. 

Are  these  lines  simple  markings  on  the  surface  of  the  grains, or 
are  they  edges  of  layers  one  inside  the  other?  In  order  to  ascer- 
tain that  we  mnst  roll  them  over  and  see  how  they  look  on  the 
edge  or  on  the  other  side.  This  is  easily  done.  We  have  only  to 
incline  the  body  of  the  microscope  a  little  more,  and  some  of  the 
grains  will  be  carried  down  by  the  action  of  gravity,  and  will  roll 
over  with  more  or  less  freedom.  If  this  does  not  serve,  we  can 
press  on  one  edge  of  the  thin  cover  with  the  point  of  a  pencil,  and 
agreat  commotion  will  be  caused  among  the  grains.  As  this  sub- 
sides, we  can  watch  some  of  them  rolling  over  leisurely,  now 
stopping  for  a  raomenf  on  the  face  to  give  us  an  opportunity  to 
examine  that  side,  then  rolling  up  on  edge  and  hesitating  there 
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while  we  survey  that  Bide  too.  Now  it  the  lines  are  on  the  sur- 
face, a  grain  like  a  (flg.  73)  wonld  look  like  b  when  rolled  up  on 
its  side.  If,  on  the  other  hand,  these  rings  mark  the  edges  of 
concentric  layers,  coats  arranged  like  the  coats  of  an  onion,  thej 
would  be  arranged  in  the  edge  view  of  the  grain  essentially  as  they 
are  in  the  side  view.  As  the  grains  roll  over,  we  see  very  dis- 
tinctly the  rings  are  concentric  yet ;  the  starch  grain  must  be  com- 
posed of  layers  one  over  the  other. 

If  we  take  a  little  of  the  starch  fVom  the  potato  and  dry  it, 
without  the  addition  of  water,  at  a  temperature  of  perhaps  150°, 
we  shall  see  a  dark  point  appearing  at  one  end  —  usually  the 
smaller.  This  is  the  nucleus  and  around  it  are  arranged  the  con- 
centric rings  already  mentioned.  It  has  been  described  as  a  little 
pedicle  or  stem  by  which  the  starch-grain  Is  attached  to  the  cell- 
wall.  This  was  when  it  was  still  thought  that  the  grains  budded 
out  ttom  the  wall,  a  theory  completely  disproven  now,  by  what  \a 
known  of  the  development  and  flinctions  of  the  wall,  as  well  as  by 
specific  observations  on  the  formation  of  the  grains  themselves. 
The  nuclei  have  been  described  too  as  holes,  passing  into  the  inte- 
rior from  the  outside,  and  admitting  the  materials  from  which  the 
successive  layers  were  formed  from  without  inwai-ds.  If  the  de- 
velopment of  the  starch-grain  were  endogenous,  there  might  be 
some  ground  for  this  hole-theory  of  the  nucleus,  but  it  is  now  well 
proven  that  their  formation  Is  from  within  out,  or  exogenous. 
There  Is  no  easily  accessible  specimen  at  this  season  of  the  year, 
to  iltastrate  this,  but  writers  generally  refer  to  ripening  com, 
where  all  the  stages  can  sometimes  be  seen  in  a  single  gngn. 
However,  we  can  easily  prove  with  the  specimens  under  examina- 
tion that  the  nucleus  is  neither  a  little  stem  nor  a  canal.  If  it 
were  either.  It  would  appear,  as  we  roll  the  grains,  sometimes 
elongated.  As  we  roll  the  grains  over,  by  inclination  of  the 
stage,  or  pressure  from  one  side,  as  before,  we  see  no  difibrence  in 
the  shape  of  the  nucleus.  It  Is  the  same  round  or  angular  black 
spot,  occupying  the  same  position  from  whatever  point  it  is  viewed. 
If  we  are  lucky,  we  may  get  a  grain  up  on  end,  and  examine  it  in 
the  direction  of  its  long  diameter.  The  position  of  the  nucleus 
xrangement  of  the  rings  remain  the  same, 
lat  can  we  conclude  concerning  the  nature  of  the  nucleus 
this?  It  was  Indistinctly  or  not  at  all  visible  in  the  fVesh 
;  it  becomes  visible  on  drying,  and  looks  like  an  air  space. 
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It  is  in  the  stmctnral  centre  of  tbe  grain.  If  the  drying  is  car- 
ried far  enough,  cracks  may  be  seen  extending  fl-om  the  nuclene. 
They  generally  radiate,  looking  something  like  a  star.  Sometiniea 
one  long  crack  mns  the  greatfir  part  of  the  length  of  tbe  grain. 
The  cracks  may  and  may  not  reach  tbe  snrface.  Taking  all  these 
facts  tc^ether  we  can  draw  the  fair  conclnsion ;  that  the  layers 
differ  in  density ;  that  tbe  inner  layers  are  softer  than  the  onter, 
becanse  they  contain  BuccesBively  more  water ;  that  the  water  is 
driven  off  by  the  heat  and  the  consequent  vacuity  appears,  form- 
ing tbe  *'  nnclens,"  where  there  is  most  water,  that  is,  in  the  inner- 
most layers ;  that  farther  drying  eanses  cracks  to  appear  in  the 
harder  layers,  the  longer  the  drying  tbe  more  extensive  the.cracks. 

Farther  evidence  in  fbvor  of  this  explanation  of  tbe  starch- 
grain  is  a/Torded  by  the  action  of  hot  water  and  chemicals.  If  a 
little  starch  is  boiled,  the  grainn  swell,  burst  and  emit  much  glairy 
natter.  At  the  same  time  a  thin  pellide  sinks  to  the  bottom  and 
is  only  gradually  absorbed.  These  phenomena  can  be  partially 
seen  In  a  teet-tabe.  They  can  be  watched  under  the. microscope 
if  the  observer  has  the  apparatus  for  heating  his  slide  without  in- 
jaring  his  objectives.  For  those  who  are  without  this  apparatus, 
perhaps  the  best  way  is  to  deposit  a  little  starch  with  two  or  three 
drops  of  water  on  a  glass  slide,  and  then  boil  the  water  down 
without  the  application  of  too  much  heat.  The  slide  should  be 
allowed  to  cool  before  it  is  placed  under  the  microscope.  Starch 
can  then  be  seen  arrested  tn  every  stage  of  solution.  One  is 
apparently  untouched;  another  is  slightly  swelled;  another  is 
much  swelled  at  one  end  ;  still  another  is  just  ready  to  burst. 

A  similar  series  of  phenomena  can  be  seen  by  the  application  of 
caustic  potash.  Arrange  a  slide  as  before,  for  tbe  application  of 
iodine  and  treat  in  the  some  manner.  The  approach  of  the  re- 
agent causes  a  great  commotion  among  tbe  starch  grains.  They 
become  nneasy,  dance  about,  and  Anally  sweep  away  to  the  other 
side  of  tbeir  limits.  To  see  the  action  of  the  potash  well,  one 
must  select  a  field  easilj;  accessible  to  the  reagent,  but  where  the 
exit  of  the  grains  is  prevented  by  an  air-bubble  or  bit  of  tissue 
just  behind  them.  That  being  the  case,  the  grains  advise  the  ob- 
server of  th^  approach  of  the  potash  by  becoming  very  nneasy. 
As  it  strikes  tiiem  they  begin  to  swell,  the  swellisg  extending 
down  their  length  as  the  potash  advances.  The  swelling  is  mostly 
lateral,  and  what  was  an  ovoid  body  before  becomes  a  broad  disk. 
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Keantiine  the  gralnB  warp  &nd  twist  and  writhe  about.  Separated 
before  by  coniiderable  Bpaoes,  they  now  block  np  the  whole  field, 
and  their  outlines  gradually  disappear  until  the  whole  is  a  homo- 
gen  eous  mass. 

The  action  of  Bulphuric  Add  differs  a  little.  There  is  the  same 
uneasiness  of  the  grains  on  the  approach  of  tAe  acid.  Meantime 
the  concentric  lines  grow  very  sharp  and  distinct.  When  8tni<^ 
by  the  add,  the  grains  swell  until  nearly  globular,  then  a  fiseare 
appears,  generally  in  the  vicinity  of  the  nucleus.  The  grain  is  rent 
trom  side  to  side,  and  a  masa  of  liquid  matter  with  some  grains 
intermixed,  shoots  out  with  so  much  ibrce  that  it  is  sometimes 
carried  to  a  distance  of  two  or  thi^  times  the  diameter  of  the 
grain. 

From  these  observKtions  it  appears  evident:  that  the  outer 
layers  are  more  dense  than  the  Inner ;  that  the  semi-liquid  interior 
absorbs  water  or  other  fluids  by  endoamose  until  the  exterior  is  m 
much  expanded  as  generally  to  burst ;  that  tlie  outer  layers  are 
much  less  readily  dissolved  than  the  inner. 

The  use  of  the  polarizing  apparatus  shows  in  a  sinking  and 
foesntlfiil  manner  that  the  nucleus  coincid«a  with  the  optical  centre 
of  the  grain — which  might  be  translated  that  the  layers  are  really 
regularly  arranged  around  the  nncleus.  It  also  brings  out  more 
clearly  the  rings  themselves.  If  atnindance  of  light  fs  used,  and 
a  plate  of  selenite  is  inserted  between  the  object  and  the  analyier, 
a  cross  of  colors  of  rare  beauty  is  seen  on  the  grains.  If  the 
polarizer  is  now  rotated,  the  play  of  colors  is  very  beautiAil. 
The  interesting  fact  to  us,  however,  is  that  the  arms  of  the  colof 
cross  meet  at  the  nncleus. 

We  have  thus  seen  that  the  starch  grain  is  an  organized  body, 
composed  of  layers  arranged  about  an  eccentric  focus,  and  that 
these  layers  Increase  in  density  {rova  within  out,  the  innennost 
being  compantlTely  soft. 


1  by  Google 


BOTANICAL  OBSERVATIONS   IN   SOUTHERN   UTAH. 

BT   C.   O.   FABBT. 

No.  8. 

Whuc  exposed  to  tbe  withering  sammer  beat  of  105*  to  1 10°  F. 
in  the  vaiiey  of  the  Vii^D,  it  was  tantalizing  to  see  within  twenty 
Allies  to  the  north  the  rn^ed  slopes  of  Pine  Mountain  streaked 
with  pateties  of  snow.  Having  secured  most  of  the  lowland  and 
desert  plants,  I  was  anztons  to  supplement  my  collection  with  the 
all^ne  floraof  the  adjoining  high  monntain  districts.  Accordingly, 
on  the  8th  of  Jnno,  I  nndertook  an  excnrsion  to  Hne  valley,  occu- 
lting an  extensive  bnnn  on  the  northwest  slope  of  I^ne  Monn- 
tain,  tiiirty  miles  by  the  travelled  road  from  St.  Geot^e.  Our 
route,  which  if  practicable  wonld  have  followed  up  the  valley  of 
tbe  Santa  Clara  to  its  extreme  sooroee,  mounted  by  a  series  of 
very  steep  ascents  to  the  abrupt  sandstone  ridges  bounding  the 
vall^  on  the  left.  Higher  up  the  rugged  featnree  of  the  bald  up- 
lands are  greatly  exa^erated  by  a  conAised  intermingling  of 
sedimentary  and  igneous  rocks.  Recent  volcanic  overflows  had 
partly  filled  ap  the  denuded  sandstone  ravines,  with  floods  of 
black,  scoriaoeoos  lava.  Some  distance  farther  on  the  source  of 
tlieee  igneous  products  is  brought  to  view  in  two  distinct  volcanic 
cones,  with  clearly  defined  craters.  The  course  of  tbe  Santa  Clara 
through  this  confhsed  labyrinth  of  aqueous  and  igneous  deposits, 
is  completely  hid  from  view  in  inaccessible  chasms.  At  a  consid- 
erable elevation  towards  the  foot-hills  of  Pine  Mountain,  there  is 
a  stret(±  of  comparatively  level  country,  scantily  watered  by  irr^- 
nlar  snow-Ced  streams,  known  as  Damaran  Valley.  Here  the  poly- 
mofphons  evergreen  shrub  oak  {Quercua  undukUa  Torr.)  makes 
its  appearance  associated  with  the  still  more  spiny-leaved  Bar- 
beny  {Berberia  frtmoTiiii  Torr.).  Occasionally  In  strongly  im- 
pregnated  saline  soil,  was  noticed  a  broad  leaved  Lycium,  the 
species  of  which,  on  account  of  tbe  absence  of  flower  or  fhiit, 
conld  not  be  satisfkctorily  determined. 

Frequent  along  tbe  roadside  was  an  old  Califomian  aoqnaint- 
ance,  Platnttemon  Oalijbmicum  Benth.  (No.  8),  not  heretofore 
known  east  of  the  Sierra  Nevada,  and  as  if  to  keep  up  tbe  distant 
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association  there  were  occasionally  extensive  patches  of  Emtue- 
nantke  penduUjtora  Benth.  (No.  175).  In  our  nooQ  hiilt  under 
tile  shelter  of  a  wagon-bed,  it  was  quite  refVesbing  to  be  able  to 
gather  aa  abundance  of  Qilia  JUi/olta  Natt.  (No.  195)  and  Cmtro- 
ategia  ThurbeH  Gray  (No.  232),  without  necessary  exposure  to 
the  hot  sun.  Id  crossing  over  the  prolonged  spurs  of  tlie  mona- 
taiD  range  to  reach  the  northwestern  slope  of  Pine  niount^D,  we 
encounter  a  growth  of  clumpy  ced^s,  in  the  shelter  of  which  were 
found  scattering  plapts  of  the  Fnuera  atbo-marginata  Watson 
(No.  203)  only  known  before  from  scanty  specimens  collected  by 
Dr.  Palmer  in  this  same  section  in  1870.  In  similar  gravelly 
stretches  we  also  flad  Ctiulanthua  crasBicauiia  Watson,  Physaria 
Neviberryi  Gray,  and  Theleeperma  aubaivipticifolium  Gray  (No. 
108).  Quite  coiiapicuoas  along  the  borders  of  rivulets  and  moist 
springy  places,  occurred  the  showy-flowerod  Pentatemon  Palmeri 
Gray,  lately  extensively  introduced  Into  gardens  from  seed  dis- 
tributed by  Mr.  A.  L.  Siler. 

Our  upward  route  occasionally  crossing  the  clear  dashing  stream 
of  the  Santa  Clara  along  its  upper  course,  finally  emerged  into 
the  wide  open  l>asin  of  Pine  valley,  lying  at  the  base  of  steep 
mountain  ridges  heavily  timbered  with  pine  and  spruce.     The  reg- 
ular outlines  of  this  basin  at  once  indicate  it  as  the  bed  of  an  an- 
cient lake,  since  drained  through  the  deep  gash  through  which  the 
Santa  Clara  courses  to  mingle  its  tribute  of  melting  snow  with  the 
turbid  waters  of  the  Virgen.    The  atmospheric  coolness  of  this 
elevated  district  afforded  a  refreshing  contrast  with  the  torrid  heat 
of  the  lowlands,  and  was  especially  noticeable  in  the  vegetation, 
which  exhibited  a  more  northern  aspect.    In  the  cultivated  fields  tiie 
difference  was  equally  striking ;  wheat  then  ready  for  harvest  at 
mouth  of  the  Santa  Clara,  was  just  spreading  out  its  early 
;s  at  its  upper  sources;  cotton-woods  which  several  weeks 
re  had  opened  their  bolls  in  St.  George,  were  barely  in  bud  at 
valley.     In  fact  the  flowering  season  in  these  elevated  dis- 
s  was  only  just  coromence<I,  and  the  bald  alpine  ridges  toward 
lummit  of  the  range  showed  no  signs  of  advancing  v^etation, 
b;  still  occupied  by  scattered  snow  drifts.    Under  these  cir- 
ttances  only  the  lower  slopes  afforded  scope  for  botanizing 
ig  the  short  stay  devoted  to  this  section, 
sagreeably  abundant  in  all  the  foot-bills,  as  a  serious  impedi- 
;  to  comfortable  travelling,  is  the  deciduous  leaved  shrub  oak 
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{Quercut  tmdvlata  Torr.  rsr.  Cfuioiiaoni  Eogel.  ined.).  Much 
more  attractive  witU  its  glossy  foliage  and  long  feathery  seeds,  is 
the  iDODataia  mahogany,  CejyxKarpiu  ledifoliua  Nutt.  (No.  56), 
which  here  attains  the  dimensions  of  a  small  tree  often  twenty 
feet  in  height,  with  tmnlcH  six  to  eight  inches  in  diameter.  Along 
the  borders  of  all  the  numerous  mountain  streams  the  common 
alder  {Alnva  inoana  rar.  giauca)  is  abundant,  associated  as  else- 
where in  the  Rocky  Mountfun  districts  with  Belula  occidenlalia 
Hoob.  As  if  tA  complete  on  a  small  scale  the  resemblance  with 
anal<^:oas  eastern  sections,  the  western  sugar  maple  {Acer  gramii- 
denlatum  Nutt.)  makes  its  appearance.  Though  generally  of  a 
low  bashy  growth,  it  occasionally  attains  the  size  of  a  small  tree, 
with  tronks  a  foot  or  more  in  diameter.  The  wood  in  hand  speci- 
mens is  nndistinguishable  from  our  hard  maple,  and  is  applied  to 
similar  uses.  The  Conifene  of  this  section  include,  on  the  lower 
slopes  extending  down  into  the  valley,  large  trees  of  Pinvt  pon- 
deroaa  and  AJtiet  Dovglatii,  succeeded  higher  up  by  scattering 
growths  of  Pinus  JkxilU  and  Abiea  concolor,  and  towards  the  sum- 
mit by  dense  forests  otAbtea  Engelmanni.  The  highest  elevation 
is  at  no  point  sufficient  to  show  a  well-defined  timber  tine,  though 
bare  alpine  patches  are  spread  out  at  various  exposed  points  near 
the  summit  of  the  range.  The  lower  dividing  ridge  to  the  north 
and  west  is  mainly  occupied  by  a  scattering  growth  of  cedar,  the 
undergrowth  aflbrding  the  following  plants,  viz. :  Physaria  Ifew- 
berryi  Gray  (No.  14),  Pachyatima  myreinites  Raf.,  Attragalua  atra- 
lia  Watson  (No.  47),  Hymenopappus  luteaa  Nutt.  (No.  107), 
Qitia  aggregata  var.  Bridgeni  (No.  19i),Echirwapermum  dejlexum 
Lehn.  (No.  172). 

In  the  upper  portion  of  the  main  valley  was  found  a  very  neat 
species  of  Trifolium  with  large  reflexed  heads,  Trifotium  BoUin- 
deri  Gray  (No.  34).  Near  by  on  the  borders  of  a  springy  bc^ 
occnrred  in  great  abundance  the  interesting  Letoisia  Brachycatyx 
Engel.  (No.  22).  This  rare  species,  only  knowii  heretofore  by  a 
few  imperfect  fragments,  will  be  characterized  anew  by  Dr.  Eogel- 
mann  in  the  accompanying  list.  Thoagh  much  inferior  in  beauty 
to  the  northern  typical  species  {Lewisia  rediviva  Ph.),  it  still  pre* 
Bents  the  same  style  of  flower  and  foliage  on  a  somewhat  smaller 
scale,  and  being  undoubtedly  hardy,  may  be  improved  by  cultiva- 
tion. Some  of  the  more  familiar  aspects  of  the  snb-alpine  flora 
were  presented  in  the  well  known  Rocky  Mountain  forms  otA^u 
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legia  caralea  Torr.,  Mertmaia  atbirica  Don.,  sod  Pottmonium  kit- 
\nile  Willd.  It  woald  have  been  interesting  later  in  the  seaBon  t« 
hare  made  a  more  thorough  examination  of  tbe  high  alpine  expos- 
area,  which  fhim  their  isolated  position  would  doubtless  aflbrd 
rare  or  new  species.  The  exchange  from  the  cool  snow-drifts  of 
Pine  monntaiD  to  the  oven  heat  of  St.  George  proved  much  less 
pleasant  than  the  reverse  process,  though  more  easily  accom- 
plished. It  is  worthy  of  remark  in  this  connection  to  note  the 
mutual  dependence  of  these  two  strongly  contrasted  but  adjoining 
districts.  Thus  the  moisture,  condensed  either  In  the  form  of  sum- 
mer rain  or  winter  snow  on  these  high  moantain  ridges,  is  not  all 
exposed  in  open  water  courses  to  be  directly  returned  to  the  at- 
mosphere by  the  Intense  evaporation  of  the  lower  desert  tracts.  A 
large  part  of  it  sinks  into  the  pervious  sandetone  strata,  dipping 
towards  the  south,  thence  working  its  way  through  deep  unseen 
channels,  it  breaks  out  in  the  form  of  copious  springs  at  the  base 
of  the  high  cliffs  bounding  the  Valley  of  the  Virgen,  From  this 
source  is  derived  the  necessary  supplies  of  irrigating  water  for  the 
gardens  of  Washington  and  St.  George.  In  return,  these  semi- 
tropical  districts  contribute  to  the  dwellers  in  the  mountains  the 
elaborated  products  of  the  choicest  garden  fruits  that  would  be 
otherwise  unattainable.  Without  such  a  mutual  exchange  neither 
of  these  sections  would  be  as  well  adapted  as  now  for  civilized 
habitation. 

On  the  25th  of  June  having  completed  my  botanical  collection 
in  the  valley  of  the  Virgen,  I  left  on  my  return  route  to  Salt  Lake, 
having  arranged  to  spend  a  ffaw  weeks  in  the  more  elevated  dis- 
tricts within  the  rim  of  the  great  basin. 

On  reaching  Cedar  city,  sixty  miles  to  the  north  of  St.  George, 
in  the, latter  part  of  June,  it  was  not  very  encouraging  to  note  that 
^e  continued  dry  season  had  !u  a  great  measure  completed  the  de- 
velopment of  the  early  Spring  plants,  which  were  but  scantily  suc- 
ceeded by  later  summer  forms.    On  the  rocky  and  variegated 
marly  exposures  adjoining  the  town,  the  conditions  seemed  es- 
lally  favorable  for  a  peculiar  flora,  and  this  expectation  was  in 
leasure  realized,  though  in  scanty  forms.    Among  these  is  a 
1  marked  new  species  of  Gailtardia  characterized  by  Prof.  Gray 
9aitlardia  aoaulU  n.  sp.  (No  120). 

lere  also  occurred  quite  abundantly  a  species  of  Lepidtum  near 
'jepiditim  fn^e^/oItunNutt.,  or  possibly  a  new  species  (Ko.  16). 


1  by  Google 


BOTAHrCAI,  OBSZRVATIOMS   m  BOnTBKBK  DTAB.  20S 

Other  rarities  include  Fblygala  aubfpiAoaa  Watson  (No.  32), 
BridUaia  Unijbtia  T).  C.  Eaton  (No.  89)  and  Erlogonum  viUtJlo- 
rnm  Gray  (No,  248).  On  one  of  the  exposed  rocky  slopes  was 
gathered  a  dwarfed  variety  of  (krcocarpus  tedifollns  Nntt.,  or  po3- 
tibly  a  new  species  to  which  the  name  of  CerooeaTpua  {ntricatuB  a. 
■p.  (No.  59)  may  be  provisionally  applied.  Along  the  gravelly 
margins  of  Cedar  Creek  was  found  A)aragalu$  SonorcB  Gray  (No. 
58),  jUtragaluM  longocarpuB  Gray  (No.  52)  Th^eaperma  »uft- 
nvdum  Gray,  n.  sp.  (No.  109)  and  Lygodaimia  grandljlora  Gray 
(No.  128).  On  shaded  bill-aides,  Cercocarjma  Udifoliua  Natt., 
Comania  Metacana  Don.  and  Fraxinua  anomaia  Torr.  (No.  210), 
an  abmdant.  Having  soon  exhausted  this  scan^  flora,  my  at- 
tention was  directed  to  the  high  monntaln  range  of  the  Wahsatch, 
rising  abroptly  to  tlie  East,  and  overlooking  the  southern  exten* 
■ion  of  the  great  interior  ttatna.  An  ascent  of  about  8,000  feet 
in  a  distance  of  three  miles,  brings  us  to  the  outer  crest  of  the 
range,  which  extends  eastward  in  an  irregular  series  of  nndnla- 
tions  to  the  upper  Sevier  valley.  At  several  points  on  the  lee 
side  of  steep  ridges  there  were  still  the  remains  of  rapidly  wasting 
snow  banks.  Notwithstanding  the  comparative  etevation  and 
freshness  of  vegetation,  there  was  a  scant  supply  of  surface  water 
except  iminediately  adjoining  lai^e  snow  banks.  The  prevalent 
timber  growth  was  made  up  of  interrupted  groves  of  Aspen  pop- 
lar, some  liigh  ridges  is  the  distance  showing  a  few  scattered  pines 
and  spruces.  Four  miles  back  towards  the  Interior  of  the  range, 
the  country  expands  into  wide  grassy  slopes,  and  frequent  Springs 
and  nnming  streams  bordered  by  snow  drifts,  give  unwonted  fresh- 
ness to  the  pastoral  scenery.  Here  is  located  tiie  summer  sheep 
range,  and  d^ry  farms  of  this  district,  of  which  the  only  apparent 
drawback  to  their  attractive  and  productive  fteatures,  is  the  an- 
noying prevalence  of  blood-thirsty  files. 

The  botaiHcal  features  are  very  similar' to  otJier  elevated  pas- 
toral districts  in  the  interior  West.  Senecios  and  Arnicas  serve 
to  give  a  yellow  cast  to  the  open  grassy  meadows  {  shades  of  blue 
are  supplied  by  thrifty  Delphiniums.  In  the  aspen  copses  there 
is  a  dense  undergrowth  made  np  mainly  of  Pmnns,  Rosa,  Sym- 
pboricarpns,  and  Salix.  Less  conspicuous  but  more  interesting  as 
peculiar  to  the  flora  of  this  district  may  be  noted  OalaMlrlna 
pggftruBa  Qtiy;  Trifiilium  eriocepkabtm  Gray  (No,  S&),Oxi/tnq>hia 
tampettrit  var.?  and  Cordylantkut  Stngii  Wtttaoa  (No.  156). 
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The  deetractive  efi^cts  of  exclusive  sheep  grazing  on  the  native 
forago  grasses,  was  manifest  in  a  disagreeable  prevalence  of  the 
commoD  yarrow  (Achillea  miUefolium  L.),  wherever  the  herds  had 
been  long  stationed.  On  other  hill  slopes  the  entire  vegetation 
was  nsurped  by  a  bushy  perennial  umbeltiferoDs  plant.  LtguMicum 
Scopvlontm  Gray  (No.  82),  which  alone  seemed  capable  of  with- 
standing the  destructive  effects  of  close  grazing ;  possibly  its  pro- 
tection is  due  to  some  nauseous  quality  serving  to  keep  the  sheep 
herds  at  a  distance. 

On  account  of  the  severity  of  the  weather,  and  Uie  great  depth 
of  winter  snow,  this  mountain  section  is  abandoned  in  the  winter 
for  the  warmer,  though  less  productive  sage-brush  lowlands.  No 
attempt  haa  yet  been  made  to  establish  permanent  settlements 
here  for  the  cultivation  of  the  rich  soil,  though  apparently  admir- 
ably fitted  for  the  growth  of  the  hardier  small  grains  and  root 
crops. 

After  spending  a  few  days  very  pleasantly  in  the  rude  homes  of 
these  hospitable  herders,  I  returned  to  Cedar  city,  by  a  very  direct 
trail,  leading  down  the  steepest  part  of  the  mountain  slope.  On 
this  route  I  was  fortunate  in  securing  good  IVuiting  specimens  of 
ABtragalui  megacarpua  Gray  (No.  51),  hitherto  only  known  from 
Nuttall's  original  specimens. 

On  this  same  trip  my  attention  was  particularly  directed  to  the 

two  species  of  Rocky  mountain  balsam,  Abies  grandia  Lindl.,  and 

Abies  concohr  Engel.  ined. ;  in  regard  to  which  so  much  needless 

confusion  has  arisen.     I  here  found  the  two  species  growing  not 

far  distant  from  one  another,  and  exhibiting  plainly  their  distinct- 

cters  (as  trees  if  not  as  herbarium  specimens).    Thns 

note,  ^&iea  grandis  with  a  more  strict  habit,  narrower 

looth  bark  (at  all  sizes)  and  deep  purple  cones,  more  ci- 

confined  to  high  elevations.     Per  contra;  Abies  concolor, 

midal  in  shape,  with  much  broader  leaves,  rougli  fui^ 

■k  (in  old  trees)  and  apple-green  cylindrical  cones,  fonnd 

\t  much  lower  elevations  on  ttie  mountain  slope,  and  less 

y  conflned  to  moist  ground.     It  is  to  be  hoped  that  this 

Bies  may  soon  be  introduced  into  cultivatioD  when  its  o^ 

qualities  can  be  more  fully  developed.     Succeeding  my 

>m  the  mounl^n  range  summer  rains  set  in  with  unusnal   ' 

and  copiousness.     Dork  thunder  clouds  hovering  about 

it  mountains  to  the  east  tvliich  they  illuminated  with  the 


Digit  zed  by  Google 


THE  INDIAN  CEUETEBT  OF  THE   GBDTA   DAS  HOHIAS.  205 

most  brilliant  electrical  diach&rges,  wore  the  sure  precursors  of 
floods  sweeping  down  the  rock;  bed  of  Cedar  creek.  The  partic- 
alar  locatiou  of  each  storm  was  plainly  indicated  by  the  different 
colored  mud,  brought  down  od  the  swollen  flood,  varj'ing  from 
dark  brown  to  dirty  yellow  or  dull  red.  The  stratified  deposits 
thus  spread  over  the  bed  of  the  great  basin  made  up  the  perma- 
nent geological  record  of  summer  storms  in  the  Wahaatch  in  1874, 

On  the  20tb  of  July  1  took  final  leave  of  this  section  of  south- 
em  Utah,  carrying  with  me  many  pleasant  remembrances  of  the 
kindness  and  hospitality  received  ft^m  this  much  misrepresented 
Mormon  people,  who  in  supplanting  the  digger  Indians  by  civil- 
ized homes  of  industry  and  refinement,  are  deserving  of  more 
credit  than  they  have  yet  received. 

The  list  of  plants  following  will  conclnde  the  present  paper. 


THE    INDIAN    CEMETERY   OF    THE    GEUTA    DAS 
MUUIAS,  SOUTHERN  MINAS  GEUAES,  BRAZIL. 

BY    PROP.   CH.    FRED.    HARTT. 

The  Fazcnda  da  Fortaleza,  also  known  as  Santa  Anna,  formerly 
the  property  of  the  late  Barao  de  Lnge,  and  probably  the  finest 
plantation  in  Brazil,  is  sitaate<l  in  the  southern  part  of  the  prov- 
ince of  Uinas  Geraes  at  a  distance  of  about  seventeen  miles  to 
the  east  of  the  city  of  Juiz  de  Fora.'  it  belongs  to-day  to  the 
Couselheiro  Diogo  Velho  C.  de  Albuquergue,  a  gentlemen  celebra- 
ted as  a  politician,  and  who  occupies  the  important  post  of  Presi- 
dent of  the  Uniao  Industria  road.  The  region  in  which  the  Fo- 
zenda  is  situated  is  composed  of  gneiss,  similar  to  that  of  the  Serra 
do  Mar,  and  of  the  vicinity  of  Rio  de  Janeiro,  and  probably  of 
Arctuean  age. 

At  a  distance  of  a  league,  more  or  less,  to  the  south  or  south- 
east of  the  Fazenda,  is  a  line  of  high  hills  of  the  same  gneiss, 
three  of  which  form  prominent  heads  presenting  lofty,  almost  per- 
pendicular precipices,  smooth  and  rounded  and  striped  vertically 
with  black  bands,  like  the  clifi!^  of  the  neighborhood  of  Rio  de  Ja-  • 
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nciro.  The  enstenimost  of  these  hills,  a  peak  probably  not  far 
from  three  thousand  feet  in  height  above  the  eea,  with  magnificent, 
nearly  vertical  precipices,  is  called  the  Fortaleza  or  the  Fortress, 
and  gives  its  name  to  the  Fuzenda.  The  second  bill  is  lower  and 
less  prominent,  but  towards  the  northward,  in  its  upper  part,  it 
presents  a  fine  rounded,  precipitous  fVont,  in  the  solid  rock  of 
which  are  exCBTat«()  three  grottos,  one  of  which,  used  anciently  aa 
a  barial  place  by  the  Indians,  forms  the  subject  of  this  paper.  As 
this  hill  has,  ao  far  as  I  have  been  able  to  learn,  no  distinctive  ap- 


GroDDd  plan  of  Grata  dna  Mnmlu  alioi 

1.  Body  or  child.  In  bRKket. 

t.  Hnmniled  Indtea  of  nomao  and  child. 

S.  Skeleton  wrippeil  In  but. 

S.  Bemnlna  of  child  bnried  tn  pot. 

fl.         "  "      "      wrappeil  in  hammock. 

7,  8,  S.  10.  Four  potB  containing  ekcletona. 
II.  Hiimmled  boSlea  of  mother  an'l  child  bnried  In  the  ran 
11.  Bodyof  IllUaohildwmppedln  baatandpalm  straw. 
IJ.  LocHlltj  whore  emHT  waa  fnnnd. 
The  oOmpaBs  bean  N.  magnetic. 

pellation,  I  have  taken  the  liberty  to  name  it  afler  my  distin- 
guished friend  the  proprietor  of  the  Fazenda,  calling  it  the  Morro 
de  Diogo  Velho.  The  third  monntain  is  a  fine  dome  about  two 
thousand  feet  in  height,  known  as  the  Morro  da  Babylonia,  fh>ni 
whose  top  a  magnificent  view  of  the  conntty  to  the  northward  is 
to  be  obtained. 

In  the  two  last-named  hills  the  be<ls  of  gnetsa  dip  to  the  aoatb- 
sontheastward.at  an  angle  of  about  40". 

The  largest  of  the  caverns,  known  as  the  Gmta  daa  Mumias,  ia 
situated  near  tbe  base  of  a  piecipice  on  the  northeastern  side  of 
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the  Motto  de  Diogo  Velho,  and  at  a  height  of  sboat  leven  hondred 
feet  abore  the  level  or  the  Fazenda.  It  consists  of  an  irregular 
excaTation  which  penetrates  the  hill  in  a  direction  S.  60'  W. 
(mag.)  its  axis  being  considerably  inclined  so  Uiat  from  the  moath 
to  Uie  end  of  the  cave,  the  floor  offers  an  ascent. 

The  roof  and  aides  of  the  cavern  form  together  an  aich  whose 
curves  are  sometimes  quite  regular.  In  various  parts  of  the  grotto 
there  are  in  the  sides  and  roof  more  or  less  ileep,  rounded  exca- 
vations that  penetrate  the  rock  in  varioae  directions,  much  resem- 
bling potholes,  but  which  are,  however,  not  due  to  the  action  of 
water.  On  the  eastern  side  of  tiie  cavern  is  one  of  these  exca- 
vations which  is  extending  itself  in  a  direction  parallel  to  the  axis 
of  the  cavern,  but  has  not  yet  reached  the  same  depth.  It  is  sep- 
arated from  the  main  hall  by  a  narrow  wall  of  rock  which  is  grad- 
ually breaking  down  and  disappearing.  Originally,  probably,  this 
wall  extended  farther  toward  the  mouth  of  the  cavern. 

The  floor  of  the  cave  before  being  disturhed  by  the  work  of  ex- 
ploration consisted  of  a  bed  of  fragments  or  rock,  fallen  from  the 
roof  and  sides,  and  mingled  with  earth  derive<i  from  the  decompo- 
sition of  the  gneiss,  from  the  dung  of  jaguars,  bats  and  other  an- 
imals, and  from  the  destruction  of  the  enormous  clay  nests  of  a 
laige  B|)ecies  of  bee,  which  inhabits  the  cave, building  on  the  roof. 
When  the  cavern  was  discovered  the  floor  was  strewn  with  frag- 
ments of  these  nests,  sometimes  three  feet  or  more  in  diameter. 

The  cavern  measures  approximately  seventy-five  feet  in  length, 
twenty-five  in  breadth  at  the  month,  forty-two  feet  in  greatest 
breadth  and  twelve  feet  more  or  less  in  height.  The  gneiss  in 
which  it  is  excavated  consists  of  distinct,  thin,  alternating  bands 
of  which  some  are  made  up  principally  of  a  very  hiack  mica 
in  small  crystals.  Others  are,  for  the  most  part,  composed  of 
little  grains  of  silica  with  but  little  feldspar,  while  yet  others  con- 
sist of  a  mixture  of  quartz  and  feldspar  rather  coarsely  crystal- 
lized. It  is  noteworthy  that  the  rock  contains  no  garnets.  The 
beds  are  inclined  to  the  south-southeastward  at  an  angle  of 
40°~-45''±,  and  are  tall  of  small,  hut  sharp  plications,  which, 
ti^ether  with  the  alternation  of  the  white  and  black  bands,  give 
to  the  rock,  as  clearly  exposed  on  the  aides  and  roof  of  the  cavern, 
an  exceedingly  heantifVil  appearance.  The  aecond  cavern  is  in 
this  respect  perhaps  even  more  noteworthy  than  the  first. 
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Examining  the  surface  of  the  rock  in  the  interior  ot  the  grot- 
tos it  irill  be  seen  that  the  gneiss  is  suffering  &  very  rapid  decom- 
position, and  is  scaling  off  in  thin  Qakea,  which  are  sometimes  so 
son  as  to  break  up  readily  between -Ihe  fingers. 

Aa  the  gneiss  is  very  compact  and  had  originally  bat  few  Trac- 
tures,  and  as  the  decomposition  progresses  from  the  outside 
inwards,  the  rock  of  course  decomposes  concentrically,  giving  rise 
to  more  or  less  regular,  concave  enrfaces.  The  surface  of  the 
rock  inside  the  cavern  is  constantly  damp,  but  not  sufficiently  wet 
to  drip.  I  suppose  that  this  dampness  is  for  the  greater  part 
caused  by  the  soaking  through  the  solid  rock  of  water  tVom  above, 
and  that  the  decomposition  is  caused  mainly  by  the  action  of  car- 
bonic acid  derived  from  the  air. 

Large  caverns  like  that  Just  described  are  rarely  eocountered  in 
the  gneiss  of  Brazil,  but  small  ones  abound  and  may  be  seen  in 
the  precipices  of  the  gneiss  hills  of  the  vicinity  of  Rio. 

It  is  somewhat  difficult  to  determine  just  how  the  caverns  of 
the  Morro  de  Diogo  Velho  at  first  originated,  but  it  is  very  likely 
that  they  commenced  by  the  decomposition  of  an  isolated  moss  in 
the  gneiss,  that  had  a  somewhat  different  mineralugical  composi- 
tion than  ttaat  of  the  rest  of  the  rock.    Ordinarily,  cavities  of  Ibis 
kind  soon  disappear  from   the  surface  of  a  cliff,  because  of  the 
scaling  off  of  the  thick,  half  decomposed  sheet,  which  falls  from 
time  to  time,  leaving  a  new  surface  expose<l.     It  is  not  at  all  as- 
tonishing tliat  the  decomposition  should  go  on  irregularly  and  that 
the  cavity  should  enlarge  itself  in  some  parts  more  rapidly  than  in 
others,  giving  rise  to  the  pot-hole-tike  excavations  above  described. 
A  very  slight  difference  in  the  hardness  of  the  rock,  or  in  the 
amount  of  moisture,  would  be  sufficient  to  determine  the  more 
rapid  decomposition  of  a  certain  part  of  the  surface,  giving  rise 
*"  "  '•"'low.     On  the  Rio  Tapajos  the  edges  of  the  beds  of  coal- 
limestone,  exposed  to  the  action  of  the  waters  of  tlie 
de   Boi^jardim,  during   the   rainy  season,    are   not  disr 
way  evenly,  but  are  honeycombed  with  grottos.     Witness 
way  in  which  metals  and  other  substances  are  honey- 
by  acids. 

pper  grottos  of  the  Uorro  de  Dic^o  Velho  are  like  the 
verns,  but  smaller.  I  shall  not  describe  them  particu- 
:anee  archieologically  they  do  not  appear  to  be  of  interest. 
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since  they  have  aSbrded  ti&haman  remuna. .  All  the  cavenis,  con- 
trary to  the  opinioD  of  muiy,  are  natonU  excavatioiiST  and  offer, 
no  signs  of  being,  even  in  part,  the  work  of  man. 

Tbe  lower  »id  larger  cavern  is  perfectly  visible  from  the-  lowr 
lands  to  the  north,  bat  as  h  U  qnite  difficult  of  access,  it  does  not 
appear  to  have  been  visited  by  dvilized  persona  until,  in  1871, 
St.  AntQiies,  tbe  administrator  of  the  plantation,  succeeded  with 
mnch  difficulty  in  reaching  it.  He,  however,  saw  nothing  of  the 
archfficdogical  treasures  it  contained,  and  their  discovery  remained 
to  be  made  by  Dr.  Manoel  Bazilio  Furtado,  a  gentleman,  wbOj 
modi  interested  in  tJie  study  of  antiquities,  has  already  made  ex- 
plorations of  a  sepulchral  cavern,  and  of  a  rock  shelter ,  on  the 
head  waters  <^  the  Rio  Itap^mwim,  an  account  of  which  he  has 
promised  to  famish  roe. 

As  soon  as  Dr.  Bazilio  knew  of  the  existence  of  tbe  caverns  of 
tbe  Morro  de  Diogo  Velho,  he  visited  and  examined  them,  finding 
hamaD  remains  in  the  larger  one,  thus  proving  it  to  be  an  ancient 
Indian  burial-place.  Several  other  visits  were  made  to  the  cave, 
not  only  by  Dr.  Bazilio,  but  also  by  the  Conselheiro  Diogo  Velho, 
and  by  Dr.  Rozendo  Muniz.  About  three  months  ago,  Sr.  Diogo 
Velho  invited  Dr.  LadisUu  Netto,  the  well-known  Director  of  the 
Uuseu  Nacional  of  Rio,  to  visit  and  examine  the  locality,  &iid  to 
facilitate  the  exploration  he  caused  roads  to  be  cut  aad  steps  and 
ladders  to  be  constructed. 

Dr.  Netto  had  the  kindness  to  invite  me  to  accompany  him,  and 
was  so  good  as  to  delay  the  excursion  until  I  could  find  time  to 
go  with  him.  On  the  6th  of  December,  -we  left  Rio  in  company 
wiUt  Sr.  Albuquerque,  one  of  the  assistants  of  the  Museum,  and 
U.  Glazion,  the  Director  of  the  Passeio  Publico  of  Rio,  and  a 
man  who  has.  probably  done  more  than  any  one  else  in  the  way  of 
actn^  botanic^  exploration  in  Brazil.  As  my  task  in  this  pt^er 
is  simply  to  give  an'  account  of  the  scientiflc  results  of  our  explo- 
rations, I  shall  attempt  no  description  of  oar.  most  interesting 
Joomey  to  the  Fazenda  of  Fortaleza,  and  I  shall  be  obliged  to 
limit  myself  to  saying  that  we  w»e  overwhelmed  with  kindnesses 
and  attentions  by  the  hospitable  Conselheiro  and  his  Aiends. 
Dr.  Diogo  Yelho  placed. at  the. disposition  of  Dr-  Netto. more  than 
twenty  elavee,  onder  the  superintendence  of  Sr.  Antnnes,  and, 
accompanied  by  his  associates  Dr.  Machado  and  Dr.  Bazilio,  he 
sssisted  as  pumnally  in  the  work  of  exploration. 

AUKB.  HATtnuUST,  VOL.  IX.  14 
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In  the  foUowiDg  paper  I  will  ^ve  not  onl;  the  results  of  my 
OWD  personal  observations,  bat  also  the  facts  relating  to  the  pre- 
Tioas  explorations,  which  were  (tarnished  me  by  Dr.  Biuilio  and 
Sr.  Antnnes,  and  of  which  my  not^s  irere  written  in  the  cavern 
with  the  greatest  care,  being  afterwards  revised  by  these  gentle- 
men. Dr.  Netto  has  verf  kindly  permitted  me  to  examine  the 
objects  sent  to  the  Mnseo  Nacional,  so  Uiat  in  this  paper  I  shall 
be  able  to  give  a  very  complete  account  of  the  interments  found 
in  it.  A  detuled  description  of  the  hnman  remains  tiiemselves  I 
am  obliged  to  defer  to  another  occasion. 

As  the  preliminary  excavations  in  different  parts  of  the  cavern 
offered  as  no  resnits,  we  fonnd  it  necessary  to  proceed  more  sys- 
tematically. We  first  of  all  threw  out  all  the  large  stone  and 
rock  masses  that  encumbered  the  cavern,  amounting  to  many  tons. 
A  line  of  negroes  was  then  formed  across  the  mouth  of  the 
cavern,  and  the  loose  earth  was  examined  to  a  considerable  depth 
trora  one  end  of  the  cave  to  the  other,  the  work  occupjring  the 
greater  part  of  two  days. 

On  the  first  day  nothing  was  found,  but  very  early  on  the  next 
morning  two  interments  were  discovered,  one  of  a  child  buried  in 
an  earthen  pot,  the  other  of  a  yonng  person  wrapped  up  in  a  ham- 
mock, and  shortly  afterwards  there  was  found  the  body  of  a  little 
child  enveloped  in  bast  and  palm  straw.  This  waa  the  last  object 
discovered. 

The  following  plan  (Fig.  74)  represents  the  floor  of  the  cavern 
and  the  localities  of  the  various  interments,  which  are  numbered 
OS  in  the  following  description. 

No.  I.  Body  of  a  child  buried'  in  a  well-woven  little  basket, 
above  which  were  laid  several  pieces  of  bark.  Found  by  Sr. 
Antunes. 

No.  2.  Mummied  body  of  a  woman  with  a  little  child  in  her 
arms.  These  remains  were  sent  to  the  Museu  Nacional,  but  have 
not  yet  been  received,  so  that  I  cannot  describe  them. 

No.  3.  Skeleton  wrapped  up  in  bast,  bot  concerning  which  I 
could  obtain  no  certain  information. 

No.  4.  Skeleton  of  a  man  (7)  found  wrapped  up  in  bast  and  af- 
terward in  palm  straw.  It  was  found  sometime  before  our  visit, 
and  had  been  unwrapped,  the  bones  having,  however,  been  left  in 
the  cave.  The  skntl  is  remarkable  for  a  perforation  near  the 
crown,  apparently  the  result  of  a  wound.    The  remains  were  to 
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be  seat  to  the  Museum,  bat  not  h&ving  arrived  at  time  of  writing, 
I  tiave  sot  been  able  to  examine  them  closely. 

No.  5.  Bones  of  a  child  buried  in  an  earthen  vesBcl,  and  dis- 
covered during  our  exploration. 

The  upper  parti  of  the  ygafcUxi  was  wanting,  together  with  a 
large  part  of  the  Isones,  including  the  skull,  and  the  remaining 
parts  of  the  vessel  were  broken,  the  fragments  however  remaining 
in  &Uu,  The  pot  was  ovoldal  in  shape,  the  lower  part  resembling 
the  tapering  end  of  an  egg.  It  was  not  at  all  flattened,  and  con- 
sequently the  vessel  could  be  kept  upright  only  by  being  set  in 
the  ground  or  supported  in  some  way.  The  material  of  which  it 
was  constructed  was  clay  mixed  with  somewhat  coarse  sand.  The 
vessel  appears  to  have  been  made  over  a  mould ;  indeed  it  would 
have  been  dilBcult  to  build  it  up  in  any  other  way.  The  ineide  is 
slightly  rough,  showiug  no  signs  of  having  been  smoothed  by  a 
finiahing  tool,  whose  marks  are  however  clearly  observable  on 
the  ont^ide  surface.  No  signs  of  paint,  of  varnish,  or  of  deco- 
ratioD  of  any  kind,  were  observed  on  the  parts  of  the  vessel  pre- 
served. 

The  burning  was  incomplete,  and  for  about  one-third  of  the 
tJiickness  from  each  surface,  the  ciny  of  the  walls  is  well  reddened, 
the  interior  remaining  of  a  grayish  color.  In  the  pot  were  found 
the  following  bones  belonging  to  the  skeleton  of  a  young  person : 
— The  femur,  tibia  and  fibula  of  one  leg,  united  by  the  dried  lig- 
aments and  nith  parts  of  the  muscles  preserved,  the  knee  being 
flexed,  showing  that  probably  the  body  was  buried  with  the  knees 
doubled  up  against  the  breast.  There  were  also  the  united  bones 
of  a  fore  arm,  a  scapula,  a  hand,  six  dorsal  vertebrse,  four  ribs  of 
the  left  aide  united,  and  in  addition  six  ribs,  separated.  The  rest 
of  the  bones  were  wanting,  and  I  doubt  whether  they  existed  in 
the  vessel  when  it  was  found  by  the  negroes,  for  I  searched  care- 
fully in  the  earth  thrown  trom  the  spot,  but  could  find  nothing. 
It  seems  therefore  probable  that  at  some  previous  time  Ibe  grove 
had  been  disturbed,  perhaps  by  some  wild  beast.  The  bones  were 
(bund  mingled  with  a  light  earth  whicli  appeared  to  be  mainly  com- 
posed of  oi^anic  matter,  and  to  be  fhll  Of  the  skins  of  the  larvte 
of  the  insects  that  attacked  the  body. 

In  the  same  earth  were  also  found  a  number  of  seeds,  which  H. 
GlazioQ  identified  as  belonging  to  a  species  of  Anona  or  custard 
ftpple.    There  were  also  found  numerous  fhigments  of  the  pinnules 
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of  a  species  of  p&lm  which  the  same  botanist  recognized  as  Oeono- 
ma  pinnatifida.  It  is  probable  that  the  body  was  wmpp«l  in  this 
palm  straw  before  being  deposited  in  the  ygaf^xi.  The  fragments 
of  the  vessel  and  the  bones  were  destined  for  the  Mtisea  Nacional. 

No.  6.  Remains  of  a  child  from  seven  to  ten  years  of  age, 
foDnd  wrapped  in  a  hammock,  and  discovered  on  the  second  day 
of  our  exploration.  I  assisted  in  their  disinterment,  and  exam- 
ined attentively  their  disposition  in  the  grave. 

The  body,  which  is  now  in  part  reduced  to  the  state  of  a  mummy, 
was  doubled  up  with  the  kneea  against  the  breast,  and  then  wound 
abont  with  the  hammock,  having  exposed  tbc  upper  part  of  tfae 
head  and  the  feet  which  last  protruded  through  the  hammock. 
The  bundle  when  found  was  oval  and  flattened,  and  abont  two  feet 
long.  The  head  was  turned  toward  the  left  and  the  body,  perhaps 
owing  to  the  pressure  of  the  Bupcrincnmbent  earth,  rested  on  the 
left  side.  The  feet  were  directed  towards  the  mouth  of  the  cavern. 
The  grave  was  not  more  than  eighteen  inches  or  two  feet  deep! 

The  soft  parts  of  the  body  had  for  the  most  part  disappeared, 
but  there  still  remained  a  part  of  the  scalp  with  a  few  hairs  and 
the  skin  of  the  truuk  which  was  dry  like  parchment. 

I  have  not  yet  been  able  to  examine  carefully  the  hammock,  but 
it  appears  to  be  constructed  like  that  which  was  found  wrapped 
about  the  woman  in  the  interment  Ko.  11.  It  is  however  made  of 
the  fibres  of  a  palm,  Astrocaryum  tucum,  and  not  of  cotton. 

Underneath  the  hammock  adhered  what  seemed  to  he  trag- 
menta  of  large  leaves,  that  had  been  laid  in  the  bottom  of  the 
grave  before  the  body  was  deposited.  By  the  side  of  the  bam< 
mock  there  were  also  found  fragments  of  palm  straw,  which  made 
me  suspect  that  outside  of  the  hammock  was  a  wrapping  of  this 
material.  Alwve  the  body  in  the  grave,  were  found  a  few  littie 
sticks  which  were  disarranged  in  digging.  The  body  was  cov- 
ered simply  with  earth  and  stones.  The  body,  stiU  wrapped  in  the 
hammock,  will  be  preserved  in  the  Mnseu  Xacional. 

Nos.  7,  8,  9,  IQ.  Four  yga^aba*  buried  in  a  line  transverse  to 
the  grotto.  They  were  extracted  before  our  exploration,  and  are 
8^d  to  have  been  sent  to  the  private  muaeam  of  His  Majesty  the 
vr,  but  they  have  not  yet  arrived  there.  The  fbnrth.  No. 
s  broken  in  extraction,  and  I  saw  fhtgments  in  the  hands  of 
itunes  at  the  Fazenda.  Dr.  Bazilio  has  fVimiahed  me  with 
ojportaat  notes  on  each  of  the  four  interments. 
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The  ygof^boB  were  all  OToidal  in  form,  without  baee,  and  were 
buried  npright.  The  month  of  each  was  closed  by  a  roond,  thick 
piece  of  the  bark  of  the  Jequxtiba,  set  into  the  orifice.  OntBide, 
the  ams  were  covered  with  a  sort  of  basket-work  of  the  bast  of 
the  EmbaiUn  tinga,  a  species  of  Cecropia,  and  to  this  was  attached 
a  cord  extending  across  the  month  to  serve  as  a  handle,  the  shape 
of  the  ygagabas  rendering  it  necessary  to  provide  means  of  this 
kind  for  their  oondnctioo.  It  is  wwtfay  of  note  that  all  the  nma 
are  small  and  contain  only  the  bones  of  children. 

Over  the  mouth  of  No.  8  was  foond  a  small  basket  a  little  more 
than  eight  inches  in  diameter  and  made  of  eipo  tinga  a  kind  of 
Uiaoo,  which  had  been  split,  carefully  prepared  and  woven  in  an 
open  manner,  the  basket  being  famished  with  a  cord  across  the 
modth,  to  serve  as  a  handle.  It  contained  a  number  of  little 
bundles  of  palm  straw,  similar  to  those  that  form  the  outside  cov- 
ering of  the  body  in  No.  12.  The  basket  was  crushed  flat  by  the 
wei^t  of  tbe  earth  and  stones.  By  the  side  of  the  same  yga^aba 
was  fonnd  interred  a  bundle  of  flve  sticks,  bound  near  each  end 
by  a  bit  of  dpa.  These  sticks  were  of  about  the  thickness  pf  a 
finger  and  four  were  about  three  feet  in  length,  the  fifth  was  some- 
what shorter.  They  were  all  sharp  at  one  extremity  and  blunt 
and  polished  at  the  other.  My  fViend  Dr.  Muniz  Barretto,  who 
was  present  when  the  pot  was  found,  tells  me  that  it  contained 
the  skeleton  of  a  child  wrapped  up  in  bast  and  palm  straw,  form- 
ing  a  handle  which  was  afterward  tied  up  with  a  cord  of  the  palm 
fibre. 

By  the  side  of  No.  9,  and  in  part  bent  over  the  month  of  the 
pot,  was  found  a  "  bonuil  de  ca^a"  or  a  sort  of  small  haversack, 
woven  in  ao  open  manner  of  palm  fibre  thread,  and  (Uraished 
wiUi  a  long  cord  by  whi(^  it  might  be  carried  like  a  game  bag. 
According  to  the  description  of  Dr.  Bazllio  thiB"bomal"  was  of 
exactly  the  same  shape  as  the  sacks  used  at  present,  not  only  by 
the  Botocndos  but  also  by  many  other  Indian  tribes  of  Brazil. 
Hie  sack  was  full  of  little  bundles  of  palm  straw,  similar  to  those 
found  in  the  basket  accompanying  No.  8. 

The  yga^aba,  No.  10,  broken  in  extraction,  contiuned  the  bones 
of  a  cbUd  of  about  twelve  years  of  age  and  which  hod  already 
flnisbed  its  first  dentition.  The  vessel  of  which  Sr.  Antunes 
showed  me  fVagments,  was  of  the  fonfl  of  an  egg  truncated  at  the 
larger  end.    The  mouth  was  large  and  entirely  without  lip.    The 
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juterior  of  the  Teasel  showed  the  casts  of  strie  on  the  moald. 
The  exterior  surfaoe  was  moderately  well  worked  down,  showing, 
however,  long,  hard  marks  of  the  finishing  tool.  There  were  no 
signs  either  of  ornament  or  of  glazing. 

The  foar  ygagabag  were  separated  one  fW>m  the  other  by  little 
sticks,  which  circamstance  makes  me  snspect  that  they  were  all 
deposited  t<^ther. 

On  the  surface  of  the  ground  near  the  pots,  but  in  a  posiUon 
which  I  am  anable  to  indicate  on  the  plan,  was  found  the  body  of 
a  child  probably  wrapped  np  in  bast. 

No.  11.  Mnmmicd  bodies  of  a  mother  and  new-bom  child, 
wrapped  in  the  same  hammock.  Theae  most  interesting  speci- 
mens are  preserved  in  the  Musen  Nacional  where  I  have  had  an 
opportunity  of  examining  them.  The  body  of  the  woman  is  a  nat- 
ural mummy,  simply  preserved  in  a  half  decomposed  and  dry 
state.  The  skin  remains  on  nearly  the  whole  body,  and,  so  per- 
fect ie  the  state  of  preservation,  that  the  lower  lip  remains,  and 
the  feet  are  simply  shrivelled  up.  The  body  reclines  somewhat  on 
the  left  side.  The  head  is  tnrned  to  the  left.  The  left  hand  was 
placed  on  the  breast  and  the  right  was  held  Just  above  the  abdo- 
men. The  legs,  partially  drawn  up,  are  bent  over  to  the  left 
The  body  bears  no  ornament. 

By  the  left  side  of  the  corpse  was  found  a  little  bundle  con- 
taining the  dried-up,  natural  mummy  of  a  new-born  babe,  much 
doubled  up  and  wrinkled  and  but  little  discolored.  The  skin  is 
well  preserved.  The  left  arm  bears  a  sort  of  band  of  woven 
string,  and  on  one  leg  is  a  string  of  beads  made  of  rather  wide 
sections  of  a  hollow  bone  strung  on  a  coarse  thread,  a  touch- 
ing evidence  of  tenderness.  The  body  was  wrapped  up  in  bast, 
and  tied  outside  with  a  coarse  string  which  passed  through  the 
fingers  of  the  right  hand  of  the  woman,  who  in  death  was  thus 
cloaely  united  to  her  offspring.  It  is  very  probable  that  the  wo- 
man died  in  ciiildbirth,  but  this  is  a  question  in  medical  jaris- 
prudence  which  I  am  not  competent  to  decide.  Both  mother  and 
child  were  buried  in  the  same  hammock,  which  is  in  a  fair  state 
of  preservation  and  accompanies  the  body  in  the  museum,  bat,  as 
it  has  been  removed  from  the  mummies,  it  is  not  possible  to  de- 
termine the  manner  in  which  it  was  wound  about  them.  The  hani- 
mock  consists  of  rather  coarse  cotton  thread,  and  ts  oonstrucled 
like  that  in  which  the  body  of  the  young  person,  No.  6,  is  en- 
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wnpped.  It  consists  of  threads  parallel  to  one  another  &nd  con- 
uderably  spaced,  united  together  at  intervals  of  a  foot  ot  more  by 
transverse  threads.  At  the  two  extremities  of  the  hammock,  the 
ttireade  appear  to  be  simply  gathered  togetiier  for  the  attachment 
of  a  stout  cord  for  suspension. 

In  the  manner  of  weaving,  or  rather  in  the  arrangement  of  the 
tJireads,  the  hammocks  of  the  cavern  of  the  Morro  de  Diogo  Velho 
bear  a  dose  resemblance  to  that  represented  in  one  of  Lery's 
woodcatB,^  but  the  form  is  different.  Lery  says  tliat  the  Brazilian 
IndiuiB  made  their  tnt«  of  cotton  thread,  sometimee  like  a  net, 
sometimes  woven  into  a  close  cloth.  Both  Lery  and  Stade  call  the 
hammock  ini  or  inni,  a  word  which  I  have  sought  in  vain  in  Tupi 
dictionaries,  and  which  does  not  occur  to-day  in  Lingoa  geral. 

On  the  Amazonos  the  name  for  hammock  is  kyfana  (ktffdba, 
old  Ta[^),  a  word  which  seems  to  have  been  derived  from  ker 
dormir  (to  sleep)  and  the  termination  ^abd  or  ;dna,  which  indicates 
tiie  instrument  with  which  anything  is  done.  In  the  language  of 
the  Mundurucna  I  have  found  u^ti  and  in  that  of  the  Maufs  yly 
meaning  hanunock,  both  of  which  forms  may  well  have  been  de- 
rived from  the  same  source  as  tnt,  as  the  three  languages  above 
ennmerated  belong  to  the  same  funily. 

Underneath  the  bundle  formed  by  the  two  bodies  were  laid  side 
by  side  a  number  of  broad  strips  of  coarse  bark. 

Over  the  bodies  was  deposited  upside  down  a  basket,  well  made 
and  flill  of  little  bundles  of  palm  straw,  each  with  a  knot.  Over 
this  were  l^d  side  by  side  strips  of  coarse  bark,  like  those  under- 
neath the  body,  the  whole  being  covered  with  earth. 

In  tiie  same  grave  was  found  a"bomal"  similar  to  that  already 
described,  but  in  a  bad  state  of  preaenation. 

No.  12.  Bundle  containing  the  remains  of  a  little  child,  found 
buried  at  a  slight  depth  and  extracted  in  mj  presence.  The  body 
was  well  wrapped  in  the  first  pi  ace  in  strips  of  bast  forming  a 
little  handle  scareely  eighteen  inches  long,  afoot  and  a  half  broad 
and  about  four  inches  high.  This  package  was  then  loosely  cov- 
ered on  the  outside  with  palm  straw,  which  was  tied  up  in  a  number 
of  little  bundles  like  those  found  in  the  baskets,  and  the  "borual" 
already  described.  The  body  was  deposited  immediately  upon  a 
flat  stone,  and  over  it  were  placed,  side  by  side,  four  flat  pieces  of 
bark,  about  two  feet  long  and  two  inches  wide,  forming  a  sort  of 
>  Larr,  Blitorlft  HavlgatloDls  In  Braslltem,  edition  138S,  p.  SU. 
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'protecting  ooveiiog.  The  bast,  palm  straw,  And  buk  are  all  wdl 
preservecl  bat  the  pactotge  haa  not  been  opened. 
'  I  examined  the  cavern  careftally  every  where  for  ot^ts  of  sttnie, 
fireplaoes,  ete.,  but  found  no  sign  that  it.  had  ever  been  either  a 
dwelling  or  that  it  was  a  place  maofa  resorted  to.  Sr.  Antones 
fonnd  on  the  floor  of  tiie  cavern  a  flre  brand  and  a  long  split  etic^ 
"which  be  tbonght  might  have  been  used  to  collect  water,  bat  both 
these  objeota  may  be  retj  recent.  In  the  spot  marked  13  a  Bbarp> 
ened  atickwas- fonnd  buried.  >  I  have  not  seen  it,  but  Dr^  Bazilto 
thought  it  to  be  an  arrow. 

The '  observations  -  made  in  the  Grata  das  Hnmlas  show  that  the 
cavern  is  a  natural  excavation  which  Itas  served  as  a  oemeteiy  to 
savage  Indians.  So  far  as  the  mode  at  burial  and  the  {H^eserva- 
tion  of  the  bodies  are  concerned  it  oflers  nothing  very  novel,  but 
as  ira  archsecAogical  locality  earefhlly  explored  tt  la  of  ma(^  tm- 
portanoe. 

The  Grata  das  Mnmias  is  not  th«  only  cave  in  Brazil  in  which 
Indian  interments  havci  been  found.  Dr.  Bazilio  fbund  a  large 
number  of  skeletons  in  a  cave  near  the  head  waters  of  the  It^>6- 
merim.  A  similar  excavation  is  reported  to  exist  near  Macah6, 
and  yet  another  containing  mummied  bodies  and  nms  in  the  S«m 
dos  Dois  Irmaos,  near  the  bead  waters  of  the  Slo  Farafayba  do 
Norte.  My  tHend,  Si*.  D.  84  Ferreira  Penna,  discovered  another  in 
Brazilian  Guyana,  Id  which  waa  found  t^e  pwtratt  am  I  described 
and  figured  some  time  ago  in  the  Ahbbicam  Natdralist.  Every 
one  wilt  remember  the  cave  of  the  Atures  on  the  Orinoco  vt^ted 
by  Humboldt. 

The  bnrial  of  the  dead  in  the  hammock  has  been  described  over 
and  over  again  by  wrlten  on  the  Brazilian  Indiaas,  and  the  same 
custom  is  still  in  force  to-day  among  many  tribes,  bat  I  do  not  re- 
member having  met  with  a  descriptioa  of  the  mode  of  wrapping 
tbe  body  in  stripe  of  bast  and  in  palm  straw. 
-  Urn  burial  was  practised  by  many  antnent  Brazilian  tribes,  and 
'is  still  in  nse  to-day  in  many  parts  of  the  country. 
.  Two  Tapl  names  are  implied  to  tbe  burial  am  in  Brazil,  j/ga^aba 
and  ^amuti  or  eamvtim.  Hie  former  simply  means  a  vessel  to 
hold  water,  the  latter  a  pot  of  any  kind.  It  is  a  great  mistake  to 
suppose  that  either  name  belongs  exclusively  to  the  barial  vase. 

Ordinarily  (he  vessel  is  not  made  on  purpose  for  the  bodj',  bat 
one  of  the  larger  earthen  pots  for  wat^,  or  for  brewing  caui'm  is 
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lued.  It  is  safe  to  say  that  when  the  corpse  is  to  be  baried  inn 
mediately  the  vase  is  not  made  on  purpose.  It  tabes  time  to 
make  and  onuunent  an  earthen  vessel,  and  true  burial  vases  in 
Brazil  will  nsnally  be  found  to  contain  only  the  cleaned  bones  of 
the  dead.  Those  of  Mara)6  are  often  made  with  the  greatest  care 
and  most  elaborately  ornamented.  I  have  already  called  atten- 
tion to  the  facts  that  they  are  often  tme  gesichUumem,  wonderfully 
resembiiog  those  of  the  old  world,  about  which  so  much  has  of 
late  years  bean  written  by  German  archteologtsts. 

As  to  the  antiquity  of  the  interments  in  the  Gruta  das  Uumias, 
nothing  whatever  can  be  at  present  detemuned.  At  Orst  sight, 
the  state  ctf  preservation  in  some  oases  of  hair  of  the  skin  of  car- 
tilages and  dried  muscles,  of  hammocks  and  bags,  etc.,  would  f^ 
pear  to  indicate  tiiat  Ao  bodies  were  buried  at  an  extremely  recent 
date,  but  it  is  well  known  that,  for  very  nuiny  years,  no  savage 
Indians  have  existed  in  the  vicinity. 

In  the  decomposition  of  a  human  body  in  a  dry  place,  the  soft 
parts  disappear  qntckly,  but  the  skin,  the  cartilages  and  other 
[nrta,  may  dry  op  and  be  preserved  indefinitely.  This  loose  ma- 
teial  in  which  the  bodies  were  buried  was  extremely  dry,  so  dry 
Uiat,  though  our  exfdorations  were  made  in  the  wet  season  and 
even  during  heavy  rains,  the  negroes  in  working  raised  a  thick 
cloud  of  dost,  that  at  one  time  drove  us  troia  the  oave.  This  dry 
material,  probably  eont^ning  much  saltpetre,  is  particularly 
adapted  for  (be  [veservatiQn  of  organic  substances.  The  human 
remains  of  the  cave  may  be  many  hundreds  of  years  old. 

In  the  present  state  of  onr  knowledge  of  Brazilian  arcbieology, 
it  is  impossible  to  determine  the  tribe  to  whioh  the  cemetery  be- 
httged.  We  are  ignorant  of  the  epoch  of  the  interment  and  of 
the  hiatwy  of  the  diSbrent  tribes,  that  in  tnm  have  occapied  the 
localify.  Indeed,  the  little  information  that  we  possess  (tt  the 
aborigines  last  known  to  have  existed  in  this  part  of  eouthem 
Mines  is  meagre  in  the  extreme. 
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BT  A.  a.  PACKARD,  JR. 

UI.     THE  ACTINOZOA. 

The  Bea  aDemonea  and  coral  polypes  are  iDore  highly  developed 
than  the  Hydroide,  slnoe  the  mouth  opens  into  a  double  digestive 
cavity,  which  is  supported  for  its  whole  length  by  the  six  primary 
curtains  or  septa.  The  second  and  lower  half  of  the  cavity  en- 
lai^s  greatly,  and  communicates  with  the  general  cavity  of  the 
body,  the  upper  portion  being  entii%,  tubular,  and  forming  a  sort 
of  throat  opening  into  the  proper  digestive  cavity.  In  the  Hy- 
droids,  the  digestive  cavity,  it  may  be  remembered,  is  simply  hol- 
lowed out  of  the  body  cavity  and  is  a  more  primitive  affair  than 
that  of  the  Actinise. 

While  in  the  Hydroids  also  the  ovaries  hadg  ontude  the  body 
cavity,  in  the  true  polypes  they  are  attached  to  the  septa  or  walls 
of  the  radiating  chambers,  so  that  the  eggs,  when  ripe,  drop  down 
into  the  body  cavity,  whence  they  pass  out  thi-ough  the  mouth,  or, 
as  observed  by  Lacaze-Dntbiere,  in  the  coral  polypes  through  the 
tentacles.  The  chambers  between  the  septa  correspond  to  the 
water  canals,  or  chymiferons  tubes  of  the  Hydroids. 

In  the  coral  polypes  the  coral  is  secreted  in  the  chambers,  so  that 
there  are  soft  partitions  alternating  with  the  limestone  ones.  The 
tentacles  which  surround  the  mouth  vary  greatly  in  number.  They 
are  hollow,  each  commnnicating  with  a  chamber. 

The  polypes  are  divided  into  (1),  the  Actinoids  (Zoantharia) 
which  either  secrete  no  limestone,  as  in  the  sea  anemones,  or  form 
a  coral  stock,  as  in  the  coral  polypes,  and  have  an  indefinite  num- 
ber of  tentacles,  and  (2),  the  Halcyonoids,  in  which  the  tentacles 
are  eight  in  number.  Such  are  the  sea  fans  (Goigonia)  and  Hal- 
cyonium,  which  does  not  secrete  a  coral  stock. 

Development,  The  life  history  of  a  polype  is  soon  told.  Nats- 
ralists  are  indebted  to  the  mi^iflcent  memoirs  of  Lacaze-DuUiierB 
for  a  tall  biography  of  not  only  several  genera  of  sea  anemones 
(Strata  meaemtfryaidhemum,  Bunodes  and  Sagartta)  but  also  of 
the  Giorgonia,  Halcyonium,  red  coral,  and  the  Astneoides,  a  Medi- 
terranean fonn  allied  to  Astriea. 
(218) 
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The  young  eea  anemone  develops  witboot  any  metamorphosis, 
directly  into  the  adult  condition.  Lacaze-Duthiers  could  not 
determine  by  actual  si^t  how  fecundation  of  the  egg  takes  place, 
or  whether  the  e^  passes  through  a  morula  stage  or  not,  tbough 
he  infers,  with  every  reason,  that  this  stage,  i.e.,  the  segmentation 
of  the  egg  contents,  takes  place  in  the  ovary.  The  ovaries  and 
spermaiies  are  in  the  Actiniie  situated  in  the  same  individual ;  the 
tggA  are  oval,  while  the  spermatic  cells  are  of  the  usual  tuled 
form.  The  fecundated  e^  in  the  state  in  which  it  was  first  seen 
by  Lacaze-Duthiers  was  oval,  and  surrounded  fiS'  td- 

by  a  dense  coat  of  transparent  conical  spinulea. 
He  was  soon  able  to  detect  the  presence  of  the 
two  primitive  germinal  layers,  Hie  ectoderm 
and  endoderm.     Fig.  75  (fVom  Uetschnikoff) 
illustrates  the  relation  of  the  embryonal  layers  ^ 
in  the  larva  of  another  polype  which  be  calls 
"kallphobenartige  Polypen  larre;"  a,  primitive 
opening  into  the  gastro-vascnlar  cavity ;  b, 
ectoderm ;  d,  entoderm  ;  e,  body  cavity),  show-    ^m^^  ,^^  „,  , 
ing  that  the  walls  of  the  digestive  cavity  are  Foirpe- 

formed  by  the  entoderm ;  and  Metschnikoff's  figure  shows  that  the 
embryo  polype  has  a  greater  resemblance  to  the  embryo  starfish 
of  the  same  age  than  the  acatephs. 

Tito  lobes  next  appear  within  the  body,  these  subdivide  into 
four,  eight  and  finally  twelve  primitive  lobes.  This  stage  is  rep- 
resented by  the  corresponding  stf^e  of  the  coral  (Fig.  77,  B).  Not 
until  after  the  twelve  primitive  lobes  are  fully  formed  do  the  ten- 
tacles begin  to  make  their  appearance.  When  the  first  twelve 
tentacles  have  grown  out,  twenty-four  more  arise,  and  so  on,  until 
with  its  increasing  size  the  actinia  is  provided  with  the  full  number 
peculiar  to  each  species.  The  preceding  remarks  apply  to  Actinia 
mesembryaTUhemum,  but  Lacaze-Duthiers  observed  the  same 
changes  in  two  species  of  Sagartla  and  in  Bunodea  gemmacea. 

Turning  now  to  the  stony  corals  we  will  give  more  fully  the 
eequence  of  events  in  the  life  of  a  coral  builder  of  the  Medtter- 
rancati,  the  AatrcEoidea  calycularit,  so  faithflilly  narrated  by  La- 
caze-Duthiers. Fig.  76  taken  IVom  Tenney's  "Uannal  of  Zool- 
ogy  "  illustrates  this  coral  in  various  stages  of  expansion. 

He  studied  this  coral  on  the  coast  of  Algiers,  and  found  that 
reproduction  took  plaoe  between  the  end  of  May  and  July,  the 
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yom^  d«v«lopiiig  most  actirelr  at  tfae  end  of  June.  Unlike  Ac- 
tinia, which  la  always  berm^hrodite,  this  coral  ia  rarely  so,  bat 
the  polypes  of  different  brandies  beknig  to  different  sexes. 

As  in  the  other  ptdypes,  incladii^  Actinia,  the  e^s  and  epei- 
matio  particles  mptnre  the  walls  of  their  req>ective  gUnds  sito- 
ated  in  the  fle«by  partitions.  As  in  Actinia,  Lacaze-Dutluera  thinks 
the  fecondation  of  the  ^^  occurs  before  it  leaves  the  ovary,  when 
also  the  s^mentation  of  the  yolk  most  take  place.  Untike  the 
embryo  Actinia,  the  dlisted  yooag  of  the  oor&l,  after  remaining 
in  the  digestive  cavity  for  three  or  four  weeks,  make  their  way  ODt 
into  the  world  tbrongh  the  tentacles.  ' '  Many  times,"  says  Lacaze- 
Dathlen  "have  I  seen  the  end  of  the  tentacle  break  and  let  oat 


Coral  pol;pe  (AitneolOei  caljeolarii)  expanded, 
the  embryo."     The  appearance  of  the  ombiyo,  when  first  ob- 
served,  was  like  that  in  Fig.  77,  A,  an  oval,  ciliated  body  with  a 
small  mouth  and  a  digestive  cavity.    This  may  I>e  called  the  gas- 
tnila,  adopting  Hteekel's  phraseology. 

The  gaatrula  changes  into  an  actinoid  polype  in  fh>m  thirty  to 

forty  days  in  oonQnement,  atter  ezelusioa  from  the  parent,  bat  in 

nature  is  a  less  time,  and  it  probably  does  not  uBoally  leave  the 

mother  until  ready  to  fix  itself  to  the  bottom. 

Before  the  embryo  becomes  fixed  and  the  tentacles  arise,  the 

tlned  to  form  tha  partitions  begins  to  be  deposited  Id 

lerm.     Fig.  77,  C,  shows  the  twelve  rudimentary  septa. 

ter  the  young  actinia,  or  "aotinnla"  (AUmaa),  has  be- 

iionary,  finally  enlarge  and  become  joined  to  the  extenisl 
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walls  of  the  coral  now  in  course  of  formation  (Fig.  77  C,  c) 
fonning  a  groundwork  or  pedestal  on  which  the  autinnla  rests. 
D  represents  the  yoang  polype  fi^.tt. 

resting  on  the  limestone  pedestal. 
In  the  experience  of  Lacaze-Du- 
thiers  it  happened  that  the  embryo 
polype  which  had  been  swimming 
Ttg.'o.       about  in  his  jars  for 
about  a  month,  sud- 
denly,    within     the 
space  of  three  or  four 
hours  after  a  hot  si- 
rocco had  been  blow- 
ing for  three  days, 
assumed  the  form  of 
small  disks  (Fig.  77,  j 
B),  divided  as  in  the 
Actinia  into  twelve  small  folds  forming  the  bases  of 
the  partitions  within. 

The  tentacles  next  arise,  being  the  elongation  of 
the  chambers  between  the  partitions,  six  larger  and 
elevated,  six  smaller  and  depressed  (Fig.  77,  D). 
The  definitive  form  of  the  coral  polype  is  now  as- 
sumed, and  in  the  Astrteoides  it  becomes  a  compound 
polypary. 

The  singular  floating  young  Edwardsia,  originally 
described  nnder  the  name   Arachtiactis,  has   been 

_    found  by  Mr.  A.  Agassiz  to  be  the  early  swimming 

bidC  stage  of  Edwardsia,  a  worm-like  Actinian,  which, 
Uke  Ealcampa  aitnda  (Fig.  78i),  lives  in  the  sand  or  mud.-unat- 
tached  to  9fiy  fixed  object. 

Kowalevsfcy  haa  lately  found  that  the  Cerianthua,  a  gigantic 
Acttaia  which  lives  in  a  tube  in  the  mud  at  great  depths,  has  a 
free  swimming  early  stage  like  Edwardsia. 

The  following  ia  a  summary  of  the  changes  undergone  by  the 
polypes  so  far  as  known ; — 
1.  ^g  fertilized  by  true  spermatozoa. 
2?  Morula. 

M  klndlr  louqd  br  PnJIbMOT  S.  F.  Bftljd,  U.  8.  CoonnlnilaneTof  WMh 
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3.  Planula  (Gastrula). 

4.  Actinula,  with  twelve  primitiTe  tentacles. 
ft.  Adult  actinia  or  polype. 


LirgKATCBE. 

nllinlTM  (Lsose-Dolblera'  ArchlTo*  d«  Zo- 


IV.    THE  CTENOPHOB^. 
These  beautiful   animals   derive  their   name   Ctenopbone,  or 
"comb-bearers,"  TTom  the  vertical  rows  of  comb-like  paddles,  sito* 
aled  on  horizontal  bands  ot  muscles,  which  serve  as  locomotive 
organs,  the  body  not  contracting  and  dilating  as  in  the  true  jelly 
fishes.      In  their  organization  they  are  much  more  complicated 
than  any  animals  of  which  we  have  yet  spoken,  as  it  has  been 
shown  by  the  two  Agassizs  that  they  have  a  true  digestive  cavity, 
passing  through  the  body  cavity,  with  a  posterior  outlet,  and  orig- 
inating in  the  same  manner  as  in  the  Echinoderms.     Prom  tbia 
alimentary  canal  are  sent  off  chymiferous  tubes  which  "  correspond 
in  every  respect  with  the  water  tubes  of  the  Eohinoderms"  (A. 
Agassiz).    The  rows  of  paddles  are  intimately  connected  with  the 
chymiferous  tubes,  so  that  the  movements  of  the  body  are  in  di- 
rect relation  with  the  act  of  breathing.     Moreover  these  animals, 
while  in  the  disposition  of  the  organs  following  the  radiate  plan 
of  structure,  are  also  more  truly  bilateral  than  any  of  the  lower 
classes  of  radiates.    The  sexes  are  united  in  the  same  individual ; 
the  ovaries  in  Idyia  are  on  one  side  of  the  main  chymiferous  tube, 
and  th%  spermaries  on  the  other,  both  being  brilliantly  colored, 
"ferring  the  reader  for  farther  details  to  Mr.  A.  Agassiz's  "Sea 
Studies,"  where  these  animals  are  described  and  illustrated 
snflScient  detail  for  the  general  reader,  we  will  now  turn  to 
mode  of  growth,  under  the  guidance  of  the  same  author, 
B  recent  richly  illustrated,  memoir,  with  others  by  Kowalevsky 
?oi  leaves  but  few  gaps  to  be  filled  by  future  observers. 
vdopmeiU.    Agassiz  states  that  the  Ctenophorfe  are  readily 
in  confinement,  and  from  twelve  to  twenty-four  hours  after 
are  captured  lay  their  eggs,  either  singly  or  in  strings,  or, 
L  Idyia,  in   a  thick  slimy  mass.    The   Ctenopbone  of  our 
m  coast  spawn  trom  late  in  July  through  August  and  Sep- 
er.    "The  young  brood  developed  during  the  fall,  comes  to 
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the  surface  again  tlie  rollowing  spring  as  nearly  fall-grown  Ctono- 
pbone,  to  lay  their  eggs  late  in  the  sammer."  Fortunately  the 
eggs  are  so  transparent  that  in  some  forme  (Pleurobrachia  and 
Boliua)  the  embryology  can  be  stndied,  not  only  in  the  egg  but 
also  throagh  nearly  all  the  earlier  stages  of  the  larva. 

Selecting  Pleurobrachia  as  an  example  of  the  mode  of  growth, 
we  find  that  as  in  Idyia  the  ^g  consiata  of  two  layers,  t.  e.  an 
inner  yolk  mass  and  an  outer,  thin,  finely  granular  layer  surroanded 
by  a  transparent  envelope.  The  inner  mass  acts  merely  as  a  nu- 
tritive mass,  while  the  out«r  is  the  true  embryonic  layer,  which 
builds  up  the  body  at  the  expense  of  the  central  nutritive  moss. 
No  nucleus  nor  uucleotus  has  been  observed  by  Agassiz  in  the 
eggs  of  any  Ctenophorae,  after  they  are  once  laid,  until  late  in  the 
st^e  of  aegmeotatioQ.  The  egg  divides  iuto  four  and  again  eight 
spheres  of  aegmentation,  each  of  which  has,  like  the  egg,  origi- 
nally an  outer  and  inner  mass.  In  a  second  stage  of  a^mentaiion 
small  cells  arise  which  surround  the  original  eight  lai^e  cells. 
From  these  small  cells  the  external  oi^ans  are  destined  to  arise, 
while  the  larger  cells  form  a  yolk  mass  out  of  whicli  the  internal 
organs  arise. 

The  embryonal  layer  is  next  formed,  then  the  outer  wall  by  "the 
gradual  encroachment  of  the  actiaal  cells  over  the  whole  of  the 
yolk  mass."     Finally,  the  mouth  (actinos-  ^.^  j^ 

tome)  of  the  germ  is  formed,  and  after- 
words tbe  digestive  cavity,  which  results 
trom  an  invagination  of  tlie  outer  embry* 
onic  layer  (ectoderm).  Fig.  79  (after 
Metschnikoff)  represents  the  larva  of  a 
Cydippe ;  a,  primitive  opening ;  b,  gaatro 

vascular  cavity ;  c,  ectoderm :  d,  endo-        „   ^,     ,  „  ,, 

■'         '  '       '  GutrnlB  of  Cydippe. 

derm ;  e,  interspace  corres|M)ading  to  the 

body  cavity  of  the  larva  of  the  polype.  The  development  of  the 
chymiferous  tubes  ia  aucceede<l  by  that  of  the  locomotive  dappers, 
eight  or  nine  pairs  in  each  row  appearing  before  the  young  leave 
the  egg,  and  of  the  fringed  tentacle,  which  attains  a  great  length 
after  the  young  is  hatched. 

Finally  the  definitive  form  of  the  Pleurobrachia  is  attained 
before  it  leaves  the  egg,  as  seen  in  Fig.  SO  (t,  tentacles ;  e,  eye* 
speck ;  c,  c,  rows  of  locomotive  flappers ;  d,  digestive  cavity ; 
greatly  magnified  after  A.  Agassiz). 
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Fig.  81  ebowB  tlie  yonng  PtenrobrsdiiK  Bwimnung  aboat  in 
tte  ^gg  Joat  before  batching,  amd  in  Fig.  88  (ftfter  A.  AgAssis), 
n(.io.  we  see    tbe   young    sfter   batcbing 

I  (ini^iied)  witb  neariy  tbe  smm 
form  as  the  adalt ;  /  indicates  the 
flinnel  leading  to  tbe  anal  opening,  I, 
tbe  later^  tabes,  and  e  c  ef  &  tbe  rows 
of  locomotive  flappers.  The  remain- 
ing changes  are  slight,  and  tkiere  is 
not  even  a  sli^t  metamorpbosiB,  the 
body  simply  becoming  spherical  and 
the  tentacles  increasing  enormoasly 
in  length.    In  Bolina  and  its  allies, 

Young   Flenrobrachia    aUll   In  Uw  ...  ,  . 

Egg.  as  A.  Agassiz  states,  ^'the  morpho- 

logical changes  are  veiy  great,  and  it  wonld  indeed  pnzale  tlie 
most  accurate  systematist  to  recognise  in  the  early  stages  of  some 
of  the  Mnemidee  the  young  of  well  known  genera.  We  cannot 
say  that  there  is  a  metamorpbosis  in  the  ordinary  sense  of  the 
word,  as  supposed  by  G^eubaur,  but  there  certainly  are  remark- 
riB.ei. 


Tbe  imme  mttei  tiatiMog. 
able  changes,  soch  as  Hie  almost  tot^  suppression  of  ttie  tentaca- 
lar  apparatus,  the  development  of  auricles,  of  lobes,  with  Ihen 
complicated  winding  chymiferous  tubes,  which  alter  radically  the 
appearance  of  the  Ctenophone  at  successive  periods  of  growth^ 
and  present  between  the  yonnger  and  the  older  stages  differenoei 
usually  considered  as  of  great  systematic  value." 
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Tbe  siimmarv  of  stages  ta  reiy  brief,  the  Ctcnophore  passing 
tliroagh  three  phases : — 

1.  F^  stage. 

2.  Morula  state. 

S.  Adull  form,  assumed  before  hatching. 
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T.  THE  BCHINODERHS. 
The  Ecliinoderms  (starflshes,  sea  urchius  and  sea  cucumbers) 
are  far  more  complicated  than  the  Coeleute rates,  having  a  true  ali- 
mentary canal  passing  through  the  general  cavity  of  the  hotly. 
In  them  for  the  first  time  among  tbe  Radiates  appears  a  well  devel- 
oped nervous  system.  Not  only  do  the  youug  exhibit  a  bilateral 
symmetry,  but  in  the  higher  forms,  as  the  sj^antangoid  sea  urchins. 


Psnducli  hDnd'M*     (Frain  TennryM  ZualoKr.) 

this  Is  ()uite  well  marked ;  anil  there  is  ndorsal  and  vential  side. 
Still,  in  the  generality  of  the  forms,  the  radiated  plan  of  structure 
IS  remarkably  adhered  to,  the  )>ody  a» distinctly  made  up  of  sphee- 
nnneres,  or  wedge-ehapeil  sections  of  tbe  body,  as  the  worms  ard 
of  s^pncnts  (orthromeres).  In  this  and  other  respects,  as  well 
U  the  form  of  the  larvee,  there  is  a  remavkible  parallelism  be- 
tween the  worms  ami  ccbinodcrms. 

AMKK.  MATUBAUBT,  VOL.  IX.  IS 
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We  will  brieOf  review  mmdc  of  tbe  anatomical  featares  or  the 
Ecbioodcrma,  in  order  to  nndentand  tbetr  complicated  mode  of 
growUi. 

Tbe  atomacfa  aod  intestinal  canal  titber  pan  strai^t  or  in  a 
spiral  course  through  the  body,  as  in  tbe  sea  urchins  ((^  103)  aod 
Bolothorians  (Elg.  8S>,  and  open  out  at  the  <^posite  end ;  or,  as 
in  the  Antedon  (CcKnatnli),  the  aoal  opening  is  situated  near  tbe 
month,  while  in  tbe  Ophiurans  (I^lg.  85)  and  Laidia  and  Astro- 
pecten,  low  starilsbes,  tbe  undigested  food  is  rejected  (Vom  the 
mouth.     In  the  starfishes  and  Holothnrians,  the  alimentary  canal 
opens  into  five  Tolaminons  cfecal  appendages.     These  are  wanting 
in  tite  Opbinrans,  and  there  are  but  two  in  Astrtqwcten.    They 
are  in  connection  with  tlie  complicated 
water  tut>es,  which  consist  of  a  canal 
sUTOundiog  the  mouth   and   sending 
branches  out  into  the  rays  of  the  stai^ 
fishes  in  communication  with  the  loov 
motive  organs  or  suckers,  called  am- 
bulacra.    The  water  fills  the  tubes 
through  a  duct  leading  tiom  the  sieve- 
Book.>>dFiM.«<sr>*Kt>.      like    plate,    situated    in    the    doreal 
(abactinal)  portion  of  the  body.    Near  this  duct  is  the  pulsating 
tube,  tbe  so-called  heart. 

The  Echinoderms  are  fbrther  diet! ngiii shed  by  the  body  walls 
secreting  calcareous  plates,  often  rig.  a. 

forming  a  solid  limestone  shell,  as 
in  the  sea  urchins;  or  the  plates 
are  smaller  and  movable  as  in  the 
starfishes,  or  as  in  the  sea  cucum. 
ibers  they  are  microscopic,  bnried 
.In  ithe  akin ;  sometimes,  as  in  the 
rBynapta  forming  anchor-like  hooks 
aod  small  plates  (fig.  64). 

Tbe  sexes  are  as  a  rule  distinct. 
In  QpAiura  tqvamata  and  Synapta 
they  are  united  in  the  same  indi- 
<ridual.  The  ovaries  and  testes 
an  gland-like  masses  situated  at  »»nii  rtw  tophiophoii*  «cotai«). 
itite>base  of  the  arms  in  the  starflshes,  or  between  the  ambulacra 
Aa  tbe-aea  urchins.    The  ovaries  are  red  or  yellow,  the  male  glands 
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vbittsh.  la  the  Ophiurans  the  c^^  and  spennatozoa  pus  oat  of 
the  body  Uirongh  little  holes  between  the  plates  on  the  under  tide 
of  the  body.  In  those  starfishes  in  which  tJae  alimentac;  canal 
is  a  blind  sac,  the  egga  are  emptied  into  the  body  cavity ;  but 
bow  tbey  pass  oat  is  tnknowii.  In  some  atArfishes  they  escape 
through  certain  (interradiBl)  plates  on  the  back.  In  the  Echi- 
noids  they  make  their  exit  ttom  between  ttie  ambalacra.  In  tfae 
Holotfanrians,  however,  tiiere  is  a  duct  leading  from  Hie  generative 
gland  <^)ening  out  near  the  mouth,  between  the  tentacles.  The 
eggs  are  asoally  round,  and  minute ;  the  spermatozoa  of  the  usual 
tailed  form.     Fertilization  takes  place  in  the  water. 

Semembering  that  there  are  five  well-marked  divisions  of 
Bcbinoderms,  i^.,  Crinoidea,  Ophiurotded,  AaterokUa,,  Ediinoidea, 
and  Hoiothuroidea,  we  will  now  review  some  of  the  main  points  in 
the  mode  of  development  of  the  respective  orders. 

Development  of  the  Crinotds.  WULe  ve  'know  nothing  of  the 
mode  of  development  of  the  trae  Fentacrinus  and  Rhizocrinus, 
the  lineal  descendants  of  the  Oinoids  of  the  earlier  geological 
ages,  we  have  quite  fhll  information  regarding  the  life-liistory  of 
the  Antedon,  which  is  for  a  part  uf  its  life  stalked,  and  is  In  fact 
a  tme  crinoid. 

The  following  account  Is  ia^en  (sometimes  word  for  word)  from 
Professor  Wyytlle  Thompson's  researches  on  the  Antedon  ronaceus 
of  the  British  coast.  The  ovanea  open  externally  on  the  pinnules 
of  the  arms,  while  there  is  no  special  opening  for  the  spermatic 
particles,  and  Prof.  Thompson  thinks  they  are  "discharged  by  the 
thinning  away  and  dehiscence  of  the  integument."  The  ripe  eggs 
hang  for  three  or  four  days  fVom  the  Opening  like  a  bunch  of 
gr^>es,  and  it  is  during  Uiis  period  that  they  are  impregnated. 
The  egg  then  undergoes  total  segmentation.  Fig.  86,  A,  represents 
the  egg  with  four  nucleated  cells,  an  early  phase  of  the  mnlberry 
or  momla  et^e.  After  the  aegmentatjon  of  t^e  yolk  is  finished,  the 
cells  become  fused  together  into  a  masa  of  indifferent  protoplasm, 
with  no  iTaoeof  organization,  bat  with  a  few  MmIIs  in  the  centre. 
This  protoplasmic  layer  becomes  converted  into  an  oval  embryo, 
whose  snrbce  is  uniformly  ciliated.  The  mouth  is  formed,  with 
the  lai^j^lia  around  it,  before  the  embryo  le»Tes  tbe  ^^.  When 
hatched,  tbe  lar\'a  ie  long,  oval,  and  girded  with  four  zones  of  cilia, 
with  a  toft  of  cilia  at  tbb  end,  a  mouth  and  anal  opening,  and  is 
■boot  -8  millimetre  in  length.    The  body  cavity  is  formed  by  on 
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iaversioii  of  the  primitiTe  saroode  layer  which  seems  to  corres- 
pond to  the  ectoderm. 

Within  a.  few  hours  or  sometimes  daj-s,  there  are  indications  of 
the  calcareous  areolated  plates  forminff  the  cap  of  the  fbture  cri- 
aoid.  SooD  others  appear  forming  a  sort  of  trellis  work  of  plates 
and  gntdaally  build  up  the  stalk,  and  lastly  appears  the  cribriform 
basal  plate.  Fig.  66,  B,  c,  represents  the  young  crinoid  in  the 
middle  of  the  larva,  whose  body  is  somewhat  compressed  nader  the 
covering  glass.  Next  appears  a  hollow  sheath  of  parallel  cslca- 
reoDs  rods,  bound,  as  it  were,  In  the  centre  by  the  calcareous 
plates.    This  stalk  (B,  c)  arises  on  one  side  of  the  digestive 


DereloiiinFDt  nr  R  Crinoid  (AntcdoD). 

cavity  of  tiie  larva,  and  there  is  no  connection  between  the  body 
cavity  of  the  larva  and  that  of  the  embr^'o  crinotd. 

Xwo  or  three  days  after  the  appearance  of  the  plates  of  the 
crinoid,.  the  larva  begins  to  change  Its  form.  The  month  and  di- 
gestive- cavity  disappear,  not  being  converted  into  those  of  the 
crinoid..  The  larva  sinks  to  the  bottom  resting  on  a  seaweed  or 
stone  tomhich  it  finally  adheres.  The  Pentacrinus  is  embedded  in 
the  former  larval  body  (the  cilia  having  disappeared),  now  consti- 
tuting a  layen  of  aarcode  conforming  to  the  outline  of  the  Antedon. 

Meanwhile  the  cnp  of  the  crinoid  has  been  forming.  It  then 
assntnes  the  shaye  of  an  open  bell ;  the  mouth  ia  formed,  and  five 
lobes  arise  fh>m  the  edges  of  the  calyx.  Afterwards  five  or  more, 
usually  fifteen  tentacles,  grow  oot^and  the  young  Autedon  appean 
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sa  in  Fig.  86,  C  (after  Tbompson).  Tbe  walls  of  tiie  stomach  then 
separate  fVom  the  body-wall.  The  animal  now  represeota  the  pri- 
mar\-  stage  of  the  cnnatds,  tbat  which  is  tbe  permanent  sti^  in 
tbe  PentacrinuB  and  its  fossil  allies.  The  Antedon,  however,  in 
after  life  sep&rat«fi  from  the  stalk  and  moves  abont  lively. 

Development  of  the  Starfi^,  We  will  select  as  a  type  of  the 
mode  of  development  of  tbe  starfishes,  that  of  the  common  five 
finger,  Astertas  (Fig.  87),  as  worked  out  with  great  thoroughness 

Flf.8T. 


hy  Mr.  A.  Agassiz,  and  given  in  tbe  "Seaside  Studies."  The 
accompanying  illuatratiODS  are  taken  from  this  work  and  the  orig« 
inal  memoir,  through  the  kindness  of  tbe  author,  whose  descrip- 
tion is  here  freely  need. 

Fig.  88  shows  the  transparent  spherical  egg,  enclosing  tbe  ger- 
minative  vesicle  and  dot,  and  Figs.  89,  90,  illustrate  the  ecginent- 
alton  of  tbe  yolk  into  two  and  eight  and  more  cells,  enclosing  a 
central  cavity.  After  this  the  embQ-o  hatches  and  swims  about  as 
atransparent  sphere  (Fig.  91).  A  depression  (Fig.  92,  ma)  then 
b^ns  to  appear,  tlie  body  elongates,  and  this  depression  forms 
an  inversion  of  the  outer  wall  of  the  body  (ectoderm),  constitut- 
ing tbe  body  cavity  (d.  Fig.  98,  a),  being  tbe  provisional  moath- 
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Opening,  aAerwuds  becoming  ttw  anal  opening ;  at  UiIb  time,  how- 
ever, serving  both  for  taking  in  and  rejecting  tbe  Tood).  From 
the  upper  extremity  of  the  digestive  cavity  next  project  two  lobes 
<ur,  to',  Fig.  94,  m.  moutb).  These  separate  tnyat  their  attaehotent 
and  rorm  two  distinct  hollow  cartties  {v>,  ir'.  Fig.  9i,  a,  d,  c,  di- 
gestive system ;  v,  vibratile  chord ;  m,  month).  Here  b^ns  tbe 
true  history  of  the  young  starfish,  for  these  two  cavities  will  de- 
velop into  two  watei^tnbes,  on  one  of  whieh  tbe  back  of  the  star- 
fish,  that  is,  its  upper  snrfoce,  covered  with  spines,  will  be  devel- 
oped, while  on  tbe  other,  the  lower  eorfacc,  with  the  suckers  and 

Tig.HS.  rig.ta.  nt.».  r\g.m. 


En  of  SUrbh-  Seamen  Wtl  on  o 


Uoutb  of  Oaetrul*. 


tentacles,  will  arise.  At  a  very  early  stage  one  of  these  water 
tubes  (u/  Fig.  96)  connects  with  a  smaller  tnbe  opening  ootwards, 
which  is  hereafter  to  be  the  madreporic  body  {b.  Fig.  96).  Almost 
-  until  the  end  of  its  growth,  these  two  surfaces,  as  we  shall  see, 
remain  separate  and  form  an  open  angle  with  one  another;  it  is 
only  toward  the  end  of  their  development  that  they  unite,  encloe- 
ing  between  them  the  internal  organs,  which  have  been  bnttt  up  in 
the  meanwhile. 

"At  about  tbe  same  time  with  the  development  of  these  two 
poaches,  so  important  in  the  animal's  f\iture  history,  tiie  digestive 
cavity  becomes  slightly  curved,  bending  its  upper  end  sideways 
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till  it  meets  tbe  outer  wall,  ami  fonus  ft  junction  with  it  (m,  Fig. 
97;  0,  digestive  cavity).  At  this  point,  where  the  Juncture  takes 
pl&ce,  an  apertare  is  presently  formed,  which  is  tbe  trae  mouth. 
Tbe  digestive  sac,  which  has  thns  for  served  as  tbe  only  internal 
csTity,  now  contracts  at  certain  distances,  and  forma  Ihree  di»> 
tinct,  thoogh  connected  cavities  as  in  Fig.  96,  viz.,  the  cesoph- 
agus  leading  directly  from  the  month  (m)  to  the  second  cavity  or 
stomacb  (<Q,  which  opms  in  its  torn  into  ttia  third  cavity,  the  ali- 
mentary canal.  Ueanwhile  the  water-tabes  have  been  elongating 
till  they  JH>w  stirroHnd  the  digestive  caVity,  extending  on  Ihe  other 
side  of  it  beyond  the  mouth,  where  they  unite,  thus  forming  a 


Prollle  Tlew  or  Lnrrs.  L,ir.«. 

<'  If 

Latth  Willi  Bnn>  derelopliig. 

Y-shaped  tube,  narrowing  at  one  extremity,  and  dividing  ioUi  two 
branches  toward  the  other  end.  Fig.  98." 

"Ou  the  surface  where  the  mouth  is  formed,  aiid  very  near  it  on 
either  side,  two  small  ones  arise,  aa  v  in  Fig.  95 ;  these  are  conft 
consisting  entirely  of  vibratile  cilia.  They  are  the  locomotive  or- 
gans of  the  yoang  embryo,  and  they  gradually  extend  until  they 
respecUvely  enclose  nearly  the  whole  of  the  upper  and  lower  half 
of  the  body,  forming  two  large  shields  or  plastrons  (Figs.  98, 99). 
The  corners  of  these  shields  project,  slightly  at  first  (Fig.  98), 
but  elongating  more  and  more  antit  a  number  of  arms  are  formed, 
stretching  in  various  directions  (Figs.  99, 100)^  and,  by  their  con- 

•Fl;.  Wa,  ■nDi,'o.<nt«Rtlne;  t' e"  t'"  C^^.tami;  o.  onpbognf. 

•  ns*.  W,UIO,  sldii  Tiflw  or  te.  Adnlt  Um,  lOMMlled  BrBCbioluia,  lettering  tlia  ttair 
In  kUlbeflinmi;  l,  tentaclei  of  foaag  ■Miilih;//,  bncblolar  ■ppendigea;  r,  back  oC 
roungsUrOBb.   rig.  101,1',  odi)  tenUclc. 
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■taut  npward  and  dowowud  play,  moring  tbe  embf70  aboot  in  the 
water"  (A.  Agassiz). 

Having  reached  Ibe  Bradiiolaria  st^e,  tbe  bo«Ij  of  tbe  rsUire 
atarflsh  begins  to  rteieUip.  On  one  of  tbe  water-tabea  {»')  the 
lentaclea  of  tite  Tuture  atarasb  arue  as  a  aeries  of  lobes  (f) ;  while 


on  the  opposite  water-tube  (to),  arise  a  number  of  little  calcare- 
ous rods,  wbich  aderwarda  form  a  continuous  net-work;  r  indi- 
cates the  bacl£  of  the  young  starfish.  Tbe  larva  now  shrinks  uid 
drops  to  tbe  bottom  and  attaches  itself  there  by  means  of  tbe 
blioi-t  amis  (//'  Fig.  99).    Tliu  etarSeb  now  absorbs  the  larva,  aod 
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appears  of  an  oval  form  with  a  crenulated  edge,  and  soon  reaches  a 
stage  iDai<»ted  by  Fig.  101.    (Fig.  102,  tlie  same  seen  in  profile). 

Id  this  stage  it  remains  probabi;  two  or  three  years  tvefore  the 
arms   lengtlien    and    the  ^i    j,^ 

adalt  form  is  asenmed.  /  /  ■• 

Tlie  derelopment  of  the 
Opbiurans  is  much  like  that.  „' 

of  tlio  starfleb,  wiib  some 
characters-  of  tbe  embryo 

■ea  urvhin.    The  larva  of    "'  ""' 

tbe   sand    star  (Oiihiiii-a) 
is  called  a  PUiteus,  and  is 

remarkable  fur  the  great  ^ 

length  of  two  of  the  arms. 

Development  of  Ike  Echi-  ^■ 

noidf.   The  researches  of    - 
Ur.  A.  Agassiz,  who  bae 
given  us  a  very  complete     " 
hUtory  of  the  common  sea 
nrchin    of     the    northern  ' 
shores  of  tbe  United  titatea 

in  bis  *' Revision  of  the  ■" 

Echini,"  will  be  our  guide 
in  .these    studies.      The      ( 
earlier  stages  of  develop- 
ment  were    obtained    by  r 
artificial     fecundation    of 
tbe  egg  during  February. 
The    early    cmbrybnic 
stages  are  much  as  des- 
cribed in  the  starflsbes,  the                                  «' 
process  requiring  but  a  few                      '"■  ™  """  '"  """"■ 
hours.     Tbe  embr^'o  when  hatched  is  like  that  of  the  starQsh  at 
the  same  period  (Fig.  91)  and  then  it  passes  into  the  gastnila 
stage  (Fig.  104,  lettering  the  same  in  all  the  figures  as  in  those  of 
tlie  starfish)  tbe  digestive  cavity  being  formed  by  an  inversion  of 
tbe  ectoderm.    "Tbe  embryo,  in  escaping  from  the  egg,  resembles 
a  starfish  embryo,  and  it  would  greatly  puzzle  any  one  to  perceive 
any  difference  between  them.     The  formation  of  tbe  stomach,  of 
the  (esophagus,  of  the  intestine,  and  of  the  water  tubes  takes 
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place  tn  exactly  the  same  manner  u  in  the  starilah,  the  time  only 
at  which  these  different  organs  are  diOtrratiated  not  being  the 
jgj_  same.    In  fignre  105  we  see  the  begin- 

ning at  10  and  vf  of  the  water  tabes 
arising  as  ponches  sent  off  ftom  the  di- 
gestive cavity,  and  T-shaped  rudiments 
of  the  limestone  rods  (r),RO  character- 
istic or  the  larva  of  tbe  sea  urchin  are 
now  Tisible." 

Fig.  106  represents  the  larva  wdl 
advanoei)  towards  the  plotcos  stage.  It  is  now  in  the  («nth  day 
after  fecundation.*  The  arms  are  now  well  marked,  and  the  "vi- 
bratile  epaolettes"  appear.    When  tbe  larva  is  twenty-three  days 

Pig.  101. 


la  Su  CrebiQ  (EchlQn*). 


Toung  Starflsb  uen  la  protUe. 


ToiiDs  Marllili  MBn  ttom  tha  b*ck. 
old,  tlic  rudiments  of  the  Qve  tentacles  of  the  sea  urchin  appear, 
tbe  first  one  ou  the  left  water  tube.  The  arms  have  increased  is 
length,  until  in  the  full-grown  larva,  now  called  the  pluteus  (Figs. 
107, 108,  the  same  aeeii  sidewiae)  the  anus  with  the  calcareous  rods 
supporting  them  are  of  great  length,  opening  and  shutting  like  tbe 
rods  of  an  umbrella;  while  tbe  sea  nrcbin  growing  within  hM 
concealed  the  shape  of  the  digestive  cavity  of  the  larva,  and  the 
spines  are  so  laige  as  to  conceal  the  tentiMiles. 

<Ftg.  IM,  ».#'  >nn>; ««' ,  TJkirtlUa  cbord.'v 
■7>IeiD ;  T-r'"  wild  roda  of  Uia  Bnaa;  h,  mi 
biachilu  appeDdagM. 
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The  plnteoB,  a  Domwlio  stage  of  the  echinus,  is  as  Mr.  A, 
.A^aMfs  states  ■*  a  scaffolding  in  which  the  flitare  sea  archin  plays 
bat  a  aeoondaiy  part,  and  is  composed  of  two  open  spirals,  the 
one  to  form  eventually  the  complicated  abactinal  system  (the  in- 
terambnlacral  and  ambalacral  plates),  the  Other  to  form  the  water 
BjratMa,  M>d  tt^ing  between  Uiem  tfae  digestive  cavity  and 
other  organs  of  th«  plutens,  wfaiol^  ae  yet  appear  to  have  no  con- 
nection whatever  with  the  spines  of  the  future  Ecliinns.  Yet  to- 
wards the  And  of  the  noniadio  pluteus  life  a  few  hours  are  sufficient 
to  resorb  the  whole  of  tiie  complicated  scaffolding,  which  has  been 
the  BXMt  striking  feature  of.  the  Echinoderm,  and  it  passes  into 

Fig.  i«e. 


Echinus,  yet  ha«  apparently  nothing  in  common  with  its  former 
condition." 

From  tbifl  time  the  body  of  the  pluteus  is  absorbed  by  the 
growing  sea-UFchin ;  the  opines  and  suckers  of  the  latter  increasing 
in  size  and  number  with  ^e,  and  by  the  time  the  larval  body  has 
disappeared  the  young  Echinus  is  more  like  the  adult  than  the 
starfish  at  the  same  period  in  life.  Fig.  109  (tt,  tentacles ;  s"s"', 
spines)  represents  the  sea  archin  very  soon  after  the  resorption  of 
the  pluteus. 

In  an«r  life  the  young  sea  archin  with  its  few  and  lai^  spines 
resembles  Cidaris  and  a  number  of  allied  forms,  showing  that 
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these  genera,  which  appeared  earlier  geol<^ically  than  our  common 
Echinus  (F»g.  103,  Strongylocentrotua  Drobachietuig),  are  lower  in 
development, 
Dev^opment  of  the  Hohtliumida.    Ot  the  devel<^roent  of  oar 

F1«.10T. 


Flucciu  of  Un  Se*  Urchin. 


native  sea  cucnmbers  our  knowledge  is  exceedingly  ftaginentary, 
and  for  nearly  all  that  ire  do  know  or  the  mode  of  growth 
of  these   animals   in    general,   we   are   indebted   to   the   elabo- 
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rate  researcbes  of  the  diBtlnguished  J.  Muller.  He  Rgures  the 
earliest  stage  ,of  the  larval  Holothuriao,  which  be  calls  an  "  Aiiric- 
nlaria."  The  course  of  He- 
Telopment  ia  roach  as  in 
the  starfishes.  The  earliest 
stage  known  resembles 
that  of  the  atarflsh  repre- 
sented by  dg.  93.  It  Ihtfu 
passes  through  a  stage  re- 
presented by  Fig.  96,  when 
Uie  mouth  and  digestive 
tract  IB  formed,  and  attain 
a  stage  analt^ous  with  Fig. 
98.     The  Auricalaria  when 

ftally  grown,  is  cylindricHl,  ^ 

annulated,    with    four  or  ^ 

five  bands  of  dlia,  usaatly  S  K 

with  oar-like   projettions,   «  v 

iriience  its  name  Auricu-  I 

laria.    Before  it   becomes  £ 

Itally  •formed  tlie  young 
Holothurian  begins  to 
grow  near  the  side  of  the 
larval  stomach,  the  cai- 
careoos  crosses  appear 
and  the  tentaciea  of  the 
future  Holotlmriun  bud 
out.  The  ear-like  projec- 
tions disappear,  the  Auri- 
cularia  becomes  cylindri- 
cal, and  is  now  called  the 
"pupa."    The  Anricularia 

is  gradually  absorbed  and  the  young  Holothurian  strikingly  re- 
sembles a  worm.  In  this  pupa  att^e,  in  certain  trans(>arent 
forms  observed  by  MuUer,  the  intestine  of  the  embryo  Holothurian 
could  be  observed  twisted  on  itself,  with  the  mouth  surrounded  by 
tentacles.  The  only  observations  published  on  our  native  Holo- 
thnrians  are  those  of  Ur.  A.  Agassiz,  on  Cnvieria,  our  large  red, 
heavily  plated  pea-cucumber,  which  inhabits  stony  Imttoms  in  deep 
water^  The  young  are  of  a  brilliant  vermilion.  ]n  the  earliest 
Mage  observed  by  Mr.  Agasaiz  (Pig.  110  I,  "pupa;"  g,  tentacles) ; 
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the  "  ptipa"  or  secood  form  of  the  Anricularia  is  ver;  lai^  and 
the  tentacles  do  not  project  beyond  the  body,  as  tb«y  afterwarcls 
do  (Fig.  Ill)  when  the  Auricnlaria  is  nearly  absoi-bed  )>y  the  grow- 
ing Holotburian.  In  a  Boccecding  stage  the  tentacles  bogia  to 
branch,  where  before  they  were  simple  and  knobbed.  At  this  time 
the  cesophagns,  stomach,  intestine  anil  anus  are  dereloped,  and 
there  is  a  ring  of  limestone  ro<1s  and  crosses  aronnd  tlie  mouth. 
The  madreporic  body  (6)  has  not  yet  l>cen  drawn  withtn  the  bodjr. 
rtg.iw. 


Th«  jonng  Ei:hlnii!. 

Finally,  the  AuriciilaHa  becomes  wholly  absorbed,  the  tentadea 
are  much  branched  and  capable  of  retr.iction  within  the  body ;  the 
tegument  accretes  limestone  plates,  the  Biickers  are  de%'eloped  in 
the  ambulacral  rows  and  the  adult  form  is  attained  without  import- 
ant changes.  Fig.  63  represents  a  common  sea-encumber  of  onr 
coast. 

Some  bolothnrians,  as  well  as  starflshea  and  ophtnnms,  as  ob- 
served hj  Mr.  A.  Agassiz,  undergo  tbeir  larval  (i.  e.,  Pliiteus, 
Brachiolaria  and  Auricularia)  phases  of  derelopment  above 
described  without  leaving  the  parent,  In  pouches. held  over  thn 
mouth  of  the  parent,  making  their  escape  in  a  form  approachtng^ 
that  of  the  adult. 
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MetfichaikofT  has  made  some  valnable  compariBona  between  tUe 
ciliated  embrj'os  of  the  Coelenterates  and  Ecliipodenns,  and  bIiowb 
that   the   primitiTe    body-cavity  of  p    ,j, 

the  rormer  is  not  homologons  with 
the  peritoneal  cavity  (t.  e.,  the  space 
in  which  the  digestive  canal  hangs) 
of  the  Echinoderms.  He  also  shows 
that  while  the  primitive  body  cavity 
of  the  Cwlenterates  remains  perma- 
nently as  the  digestive  tract  i  in  the 

EchiDoderms  it   Is  temporary  and 

embryoDic.   Metscbnlkoff,  on  eiubry- 

olc^ral  grounda  (a  view  which  the 

stmctare  of  the  adult  animals  con-  , 

Anna),  thinks  that  there  is  the  same 

similarity  between  the  Ccelenterutes 

(Acalepbs    and    Ctenopborffi)   and 

Echinoderms,  as  between  the  higher 

worms  (Hirudinen,  Gcphyrea    and 

Annelidea),  and  the  Crustacea  and 

iBsecte.  ^^^  "'  C"'*'^*- 

Reproduction  by  Qsaion  ns  in  the  Actiniffi  and  Jelly  llshcs  very 

rarely  occurs  in  the  EcbinorWms.     An  Opbiuran  deprived  of  all 
Tit.  no.  nc.iu. 


l>an'7apDieiit  of  >  Hclotharian  (CavicrJii). 
Ita  anns  vitl  reproduce  them  by  budding,  and  Liitken  shows  that 
nrtoln  starfishes  divide  in  two  apontanconaly,  having  ^ree  arms 
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on  one  side  and  three  on  the  otber.  while  the  disk  looks  as  if  it 
had  been  cut  in  two  by  a  knife,  and  three  new  arms  had  then  grown 
out  nY>in  the  cut  side. 

Echinoderma  as  a  rule,  then,  are  reproduced  alone  by  egga  aad 
sperm  cells.     After  fertilization  of  Uie  egg  they  paas  through: 

1.  Momla  stage. 

S.  Gastnila  stage. 

8.  A  larval,  temporary  8ta8:e  (Pluteas,  Brockiolaria,  Aurico- 
laria). 

4.  The  Ecliinoderm  grows  fVom  a  water  tube  of  the  larva, 
finally  absorbing  the  latter,  whose  form  is  oflen  materially 
.changed  during  the  process.  II  thus  undei^^oes  a  true  metamor> 
phosis,  in  a  degree  comparable  with  that  of  some  insects. 

>  LTTEEATintB. 

J.  ifUltr.  AbhUKllnnsen  Uber  die  UeUunorpliOM  der  Eo]iiD(Mlenueii.  (K.  Ak- 
ademla  der  WlmanacbHtlen.     Berlls,  IMR-IWI). 

A.  Agaitit.  On  Ibe  Brn  bryology  of  EeliEnodcrmi.  (UemoEr*  Amer.  Aewl.  Aitiud 
Scl.  Ii,  1W«.)    Bcrlllon  of  the  Echini,  Part  It.    (III.  Cut.  Mua.  Comp.  Zool.  Til,  \TA). 

iryrilli  Tkomptm.  Ud  the  EmbryolDgy  or  Anisdon  nHaceii!>.  (Phllo>oiihle«l  Tnn*- 
actions,  LoBdon,  cU.  168£}. 


EtEVIBWS  Aim  BOOK  NOTICSS. 

The  Geolooical  Scbvet  of  Missouri. — We  have  too  longde- 
laiyed  our  notice  of  the  two  octavo  volumes  ftom  the  geological 
survey  of  Missouri,  which,  though  bearing  the  <1ate  of  1873,  were 
not  diBtributed  till  1874.  Tbe  first  of  these  is  n  collection  of  re- 
ports ftota  1655  to  1871,  by  Messrs.  Brodhead,  Meek  &  Shumard, 
and  the  second,  the  reaulta  of  the  woi-k  of  1872,  is  devoted  to  the 
Iron  and  coal  deposits  of  the  slate.  Of  these  the  former  are  d» 
scribed  by  Dr.  Adolph  Schmidt,  and  the  latter  by  Mr.  Brodhead ; 
in  addition  to  which  tbe  late  director.  Prof.  Raphael  Pumpelly,hai 
preflx4ff  an  important  chapter  on  the  geology  of  the  Pilot  Koob 
district,  and  its  iron  ores,  fVom  which,  and  (h>ni  the  copious  de- 
scriptions of  Dr.  Schmidt,  we  gather  a  pretty  complete  accouDtof 
this  extremely  curious  region.  Rising  above  tbe  floor  of  borisoD- 
tal  palteoEolc  dejmsits,  the  3d  Milesian  limestone  of  Swallow,  i 
member  of  a  group  of  strata  supi>osed  to  correspond  to  the  Pots- 
dam of  New  York,  appear  numerous  hills  of  crystalline  rock,  de- 
scribed as  exposed  portions  of  the  skeleton  of  the  eastern  part  of 
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the  Oiaik  MonnUins ;  which  formed  an  srchipelagoiii  the  palteo- 
xoic  eea,  and  are  now  ttom  300  to  700  feet  above  the  limestone  at 
their  base.  The  Hlot  Knob  group  includea  four  of  these,  and  the 
Iron  Uountain  is  another  and  distinct  mass.  All  of  these  consist 
wholly  or  in  part  of  quartziferous  porphyry  or  orthophyre,  but  in  the 
*  vicinity  of  these  porphyry  hills  are  others  composed  of  granites, 
often  chloritic  or  hornblendic,  some  of  them  cappeil  by  the  porphyry 
which  is  considered  as  a  newer  rock,  and,  it  is  suggested  by  Pum- 
pelly  may  be  the  youngest  member  of  the  Eozoic  (Archwan)  rocks 
of  the  region.  He,  however,  odds  in  a  note  that  the  red  granites 
may  he  aa  exception  to  this  supposed  rule.  These  porphyries  pre- 
sent some  considerable  variations  in  character,  but  may  be  described 
as  having  a  fine  grained  compact  base  or  matrix  with  conchoidal 
fVacture,  composed  of  on  Intimate  mixture  of  feldspar  and  quartz, 
in  which  are  generally  disseminated  small  crystalline  grains  of  rit- 
reona  qnartz,  and  crystals  of  pink  or  white  feldspar,  generally  tri> 
clinic.  The  colors  of  this  rock  are  various  shades  of  yellow,  red, 
gray,  brown  and  black,  and  it  is  often  banded  in  its  structure, 
sometimes  exhibiting  thin  layers,  occasionally  with  alternations 
of  qoortz,  in  addition  to  which,  according  to  PumpcHy,  it  is  strat- 
ified on  an  immense  scale.  Epidotc,  chlorite  and  a  steatitic  min- 
eral occasionally  occur  in  it,  and  magnetic  and  specular  iron  ores 
are  often  disseminated  through  the  mass.  To  those  familiar  with 
the  geology  of  our  eastern  coast  it  is  only  necessary  to  say  that 
these  porphyries  seem  to  be  identical  with  those  of  Lynn,  Saugus, 
Uarblehead  and  Newbnryport,  Massachusetts,  which  are  traced 
thence  along  the  coast  of  Maine  and  New  Bninswick,  and  are  well 
developed  about  Passamaqnoddy  Bay,  where  they  occasionally 
contain  small  deposits  of  iron  ore.  These  porphyries  have  already 
been  compared  by  Hunt  with  those  of  Missouri  and  with  similar 
ones  on  the  noith  shore  of  Lake  Superior.  As  seen  on  the  coast 
of  New  Brunswick,  they  are,  according  to  him,  intimately  associ- 
ated and  interstratified  with  schistose  rocks,  supposed  to  be  of 
Huronian  age.' 

At  Pilot  Knob,  the  excavations  in  the  ore-deposit  have  exposed 
a  considerable  section  of  the  strata,  which  dip  at  a  moderate  angle 
to  the  southwest,  and  consist  at  tlie  base  of  several  varieties  of 
handed  porphyry,  one  of  these  containing  iron  ore  in  grains  and 
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in  streokg.  Above  theae  lies  a  thin  layer  of  clay  slate,  followed  bf 
a  great  mass  of  bedded  iron  ore  (about  forty  feet)  divided  into 
two  parts  by  a  layer  of  a  few  feet  of  clay  elate,  talcose  In  parta. 
The  upper  portion,  which  is  thin-bedded  and  Bag-like,  is  less  pure 
than  the  lower,  containing  a  considerable  admixture  of  silicioas 
natter,  and  is  overlaid  by  about  100  feet  of  well-bedded  conglom- 
erate rock,  conaistitig  of  pebbles  or  more  or  less  angular  fraj^enU 
of  porphyry  and  gray  quartz,  in  a  matrix  of  granular  iron  ore,  occa* 
sionally  with  grains  of  quartz  and  a  soft  clayey  matter.  In  the 
lower  part  of  this  the  conglomerate  character  is  less  obvious,  and 
it  appears  to  be  a  uniform  ore-bearing  porphyry  with  thin  layers  or 
fine  conglomerate.  The  iron  oxyd  is  essenUatty  hematite  or  per- 
oxyd,bnt  the  rock  possesses  a  decided  magnetic  polarity.  While 
the  great  deposit  of  ore  is  here  newer  than  the  porphyry,  and  seems 
to  be  the  cement  of  a  conglomerate  made  up  of  the  ruins  of  Oub 
rock,  it  is  found  in  the  Iron  Mountain  in  this  region,  in  veins  in- 
tersecting a  clayey  material,  which  ts  nothing  but  the  porphyry  de- 
composed in  titu.  In  a  deeper  cutting,  however,  the  hard  unaltered 
porphyry  has  been  met  with.  Frof.  Pumpelly  calls  attention  to 
several  curious  phenomena  dependent  upon  the  decay  of  the  crys- 
talline rocks  in  this  r^on.  In  some  cases  partial  decomposition 
of  the  granites  has  l,eft  at  their  outcrop  great  polygonal  rounded 
blocks,  often  hundreds  of  tons  in  weight.  Elsewhere,  the  chloritio 
granites  for  fifty  feet,  and  probably  for  many  times  that  depth,  are 
completely  disintegrated  and  decomposed.  In  the  case  of  the  de- 
cayed porphyry  of  the  Iron  Mountain,  the  efiiect  of  the  atmospheric 
waters  upon  this  mass,  "  part  iron  aod  part  clay,"  baa  been  to  re- 
move the  latter,  so  that  when  the  mountain  was  first  examined,  it 
exhibited  a  layer  of  ftom  four  to  twenty  feet  or  more  in  thickness, 
of  rounded  masses  and  grains  of  pure  compact  red  hematite  or 
spucnlar  ore,  with  very  little  clay.  This  residual  detritus,  as  re- 
marked by  Pumpelly,  represents  a  great  amount  of  porphyry  de- 
composed and  removed  since  the  ore-veins  bear  bot  a  small  pro- 
portion to  the  whole  mass  of  the  rock.  Id  the  sediments  around 
the  base  of  the  mountain  are  large  stratified  accumulations  of  sim- 
ilar detrital  ore,  which  were  washed  down  the  slope  and  "conoeo- 
trated  by  the  waves  of  the  Silurian  ocean,"  thus  showing  the  great 
anMquity  of  this  process  of  decay. 

The  ore  at  Cedar  Hill  near  Pilot  Knob  is  compact,   holding 
grains  of  limpid  quartz,  and  has,  according  to  Pumpelly,  the  ta- 
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pect  of  a  porphyry,  in  which  the  whole  matrix  has  been  repkced 
by  iroa  ore.  Tbia  forma  irregular  masses  in  ordinary  porphyry, 
which  in  other  localities  contains  iron  ores  highly  manganesian,  and 
even  deposits  of  nearly  pure  oxyd  of  manganese.  Crystals  of  or- 
thoclase,  feldspar  and  grains  of  quartz,  are  fonnd  imbedded  in  a 
compact  manganese  ore,  which,  according  to  Pompelly,  may  be 
snpposed  to  have  replaced  the  matrix,  leaving  the  crystalline  elc- 
ments  intact,  while  in  other  portions  the  replacement  has  been 
complete,  manganese.! )syd  taking  the  place  of  the  grains  of 
quartz,  and  the  feldspar  crystals.  With  these  manganiferons  por- 
pbyries  is  associated  carbonate  of  dime,  sometimes  forming  layers 
of  pink  and  greenish  crj'Stalline  limestone  several  inches  in  thick- 
ness, interlamiuated  with  a  schistose  jaspery  or  porphyroid  rock. 
To  account  for  these  various  associations,  Prof.  Pnmpelly  suggests 
two  tiypotheses,  the  one  that  the  porphyry,  both  matrix  and  in- 
eluded  crystals,  may  have  been  replaced  by  oxyd  of  iron  or  of 
manganese,  and  the  other  that  the  parent  roek  may  have  been  a 
limestone,  parts  of  which  were  changed  into  ore  by  a  similar  re- 
placement, "  while  the  porphyry  now  surrounding  the  ores  may  be 
due  to  a  previous,  contemporaneous  or  subsequent  replacement  of 
the  lime  .carbonate  by  silica  ynd  silicates."  The  important  fact  is 
noted  that  chemical  analysis  shows  that  the  remainiag  porphyry, 
intimately  associated  with  the  ore,  has  endergone  so  change,  but 
retains  its  normal  constituUon. 

The  ore-deposit  of  Iron  Mountain  is,  according  to  Dr.  Schmidt, 
a  great  irregular  vein  of  specular  ore,  more  or  less  split  up,  and 
including  masses  of  wall-rock,  but  accompanied  by  numerous 
smaller  reins.  He  supposes  the  ore  to  have  been  deposited  in  fis- 
sures in  the  unaltered  porphyry,  which  was  further  cracked  and 
fissured  by  the  crystallization  of  the  ore,  while  this  was  itself  sub- 
eeqaentty  broken  by  the  contraction  and  the  decomposition  of  tlie 
porphyry ;  in  fact,  the  angular  tVogments  of  ore  in  the  latter  can 
scarcely  be  otherwise  explained.  The  writer  can,  fh>m  his  own 
observations,  bear  witness  to  the  careAil  statements  of  facts  in 
the  case  of  these  curious  ore-deposits  as  given  in  the  present  vol- 
nmO,  and  affirm  that  the  singular  peiplexity  of  the  phenomena  at 
the  Iron  Mountain  can  scarcely  be  t>etter  described  or  explained 
than  has  been  done  by  Dr.  Schmidt.  As  regards  Uie  origin  of 
the  ore^deposits '  Dr.  Schmidt  considers  the  various  hypotheses  of 
igneous  injection,  of  sublimation  and  of  segregation,  and  rejects 
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them  in  tnni,  in  faror  of  tlutt  of  oqaeoas  deposition  from  inflltn- 
ting  waters.  The  ores  &t  Sbe|^rd  Hoantain  are  similar  vein- 
deposits,  bat  the  porphyry  is  here  seea  in  an  nndecayed  Btat«. 

As  regards  the  very  anllke  deposits  of  Pilot  Knob,  Dr.  Schmidt 
acc«pto  the  first  fajrpotheais  of  Prof.  Pampelly,  and  anpixmes  tiiat 
solutions,  similar  to  those  which  deposited  tlie  ore  in  the  fissures  of 
the  porphyries  elsewhere,  have  here  effected  the  conTersioo  of  the 
porphyry  into  ore.  It  ia,  as  he  admits,  diflScnlt  to  explain  in  tliis 
view,  the  remoral  of  the  resaltiDg  silicate  of  alnmina,  and  not 
less  difflcalt  to  explain  the  removal  or  replacement  of  the  qoiutz, 
as  sDpposed  by  Pnmpelly.  When  we  consider  that  iron  oxyds  are 
f^nent  elemenU  in  gneissic  and  other  crystalline  rocks,  and  that 
they  have  been  directly  deposited  in  later  sedimentary  formatione, 
it  will  seem  to  many  simpler  to  acoept  the  hypothesis  that  tbese 
iron  and  manganese  oxyda  in  the  porphyries  and  conglomerate 
beds,  instead  of  having  come  fk-om  the  replacement  cither  of  feld- 
spar and  quartz  or  of  carbonate  of  lime,  may  have  been  deposited 
as  we  now  see  them. 

Besides  these  ores  associated  with  the  Eozoic  rocks,  Dr.  Schmidt 
describes  several  other  classes  of  iron-ore  deposits,  one  of  the 
most  interesting  of  which  occurs  in.  the  sandstones  immediately 
above  the  Sd  Mognesian  limestone  above  named,  and  often  fills 
small  basins  or  excavations  in  this  sandstone,  nearly  vertical  walb 
of  which  are  seen  to  limit  the  ore-deposit.  The  ore  in  these  is 
stratified,  and  is  often  both  overlaid  and  underlaid  by  beds  of  clay, 
flint  and  broken  sandstone,  and,  it  is  suggested,  may  have  been  de- 
posited in  cavities  produced  by  a  subsidence  of  the  strata  into 
caverns  in  the  limestone  beneath.  The  ore  Is  sometimes  specular 
red  hematite,  and  at  other  times  limonite,  occasionally  also  mag- 
netite, and  sometimes  includes  rounded  masses  of  ferruginous  lime- 
stone with  crystals  of  iron-carbonate.  This  association  leads  Dr. 
Schmidt  to  suggest  as  an  alternative  hypothesis,  that  these  deposits 
may  have  been  formed  by  the  tranarantation  of  limestone  deposits 
previonsly  occupying  these  basins.  To  this  class  belong  the  ores 
of  the  Merramec  district. 

In  the  Carboniferous  series  ^ain,  deposits  of  red  hematite  ore 
occur  in  sandstone,  forming  nodular  or  concretionary  masses  or 
regular  beds.  In  one  locality  also,  we  have  here  described  a  laige 
cavern  or  sink  in  the  Receptaculite- limestone  at  the  summit  of  the 
Trenton,  In  which  ooour  stratified  layers  of  hematite  imd  Itmonite, 
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with  nMHe  or  less  heavy  epw,  the  whole  cs^ped  by  a  bed  of  erys- 
talline  heavy  spar,  includiag  galena.  The  3d  Magneaiaa  limestone 
is  also  metalUrerona,  and  holds  in  drusy  cavitteta  crystals  of  pyrite 
and  chalcopyrite.  It  sometimes  contains  more  than  the  proportion 
of  magnesian  carbonate  required  to  form  dolomite,  a  not  very 
common  circnm stance. 

The  coal  measures  of  the  state,  belonging  chiefly  to  the  great 
western  coal-Beld,  and  occupying  an  area  of  nearly  23,000  square 
miles,  are  described  by  Mr.  Brodhead  with  much  detail.  The 
coal  seams  are  generally  thin,  thongb  some  In  the  lower  measures 
occasionally  attain  four  feet.  Their  local  vnlne  is  very  great 
from  the  scarcity  of  wood,  and  we  are  told  in  one  place  of  a  seam 
of  from  ten  to  fourteen  inches  which  is  wrought,  the  coal  being 
eold  at  the  mine  for  twenty  cents  a  bushel.  In  regions  where  the 
product  commands  bo  high  a  price  even  sniall  seams  are  precious. 
Hw  coal  deposits  of  Lincoln  county  in  the  eastern  part  of  the 
state,  belong,  unlike  those  just  referred  to,  to  the  central  or  Illinois 
field,  and  present  the  unusual  character  of  detached  basins  of  coal, 
BOmetimes  twenty>Bve  feet  in  thickness,  with  little  or  none  of  the 
asnally  accompanying  strata,  occupying  depressions  or  previously 
excavated  basins  in  the  Lower  Carboniferous  limestone.  These 
basins  are  very  limited  in  extent,  and  have  but  a  local  importance. 
The  discossiona  of  the  various  points  with  regard  to  the  eco- 
nomic geoiogy  of  the  state,  the  chemical  investigation  of  its  iron 
ores,  and  the  valuable  appendix  or  invest! gatious  on  the  strength 
of  building  materials,  ail  of  which  show  good  and  thorough  work 
alike  for  science  and  for  the  material  advancement  of  the  state, 
would  occupy  too  much  of  our  space.  Since  the  regretted  resigna- 
tion of  Prof.  Fumpclly,  on  account  of  ill  health,  the  direction  of 
the  survey  has  been  conflded  to  Mr.  Brodhead,  whose  report  for 
1873,  we  have  just  received  and  shall  soon  notice.  The  beautiful 
atlas  of  maps  which  accompanies  the  report  of  1872  should  not 
pass  uonoticed.  These  maps  are  fVom  the  establishment  of  Mr. 
JdUus  Bien  of  New  York,  who,  by  the  admirable  style  of  his 
work,  bas  put  all  stndents  of  geology  and  geography  under  obli- 
gations to  bim. — T.  8.  U. 

Relation  of  Barnea  Wild  Flowbrs  to  iHsecrs.i^The  author 
prefaces  his  little  work  with  the  information  that  his  observations 

•  ODBrlllih  WIMFloirersconildereil  In  RelHdaa  lo  Ipaecla.  BjSlr  Jobn  Labbwk. 
Natare  8«ilM.  Wllh  numeroui  lIluitratioiiB.  London,  MacmlltHU  A  Co.  Ituio.  pp. 
jia.    ISTS.    Price  (IM. 
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and  notes  on  this  subject  were  originslly  prepared  with  the  view  of 
encoaraging  in  faU  children  th&t  love  of  natural  history  Trom  which 
be  himself  bid  derived  so  mach  happiness.  A  child  can  readily 
understand  the  happy  and  clear  exposition  of  the  subject  con- 
tained in  the  pages  of  this  most  attractive  book.  And  this  is  the 
way  natural  history  should  be  presented  to  children.  It  leads 
them  to  take  at  once  a  lively  interest  in  the  doings  of  insects  and 
plants,  and  is  worth  fkr  more  than  formal  introductions  to  zoology, 
jnst  as  one  can  learn  more  by  watching  the  actions  of  a  live  bee  or 
the  growth  of  a  plant,  than  by  the  inspection  of  dried  specimens. 

Children  of  matarer  growth  will  be  startled  and  set  thinking  by 
some  of  the  conclusions  of  Spreoget,  Darwin,  Hermann  Miiller 
and  our  author.  For  example,  we  are  told  that  to  bees  and  other 
insects  "  we  owe  the  beauty  of  our  gardens,  the  sweetness  of  our 
fields.  To  them  flowers  are  indebted  for  their  scent  and  colour ; 
nay,  for  their  very  existence,  in  its  present  form.  Not  only  have 
the  present  shape  and  outlines,  the  brilliant  colours,  the  sweet 
scent  and  the  honey  of  flowers,  been  gradually  developed  through 
the  ODCOUScious  selection  exercised  by  insects ;  but  the  very  sr> 
rangement  of  the  colours,  the  circnlar  bands  and  radiating  lines, 
the  form,  size  and  position  of  the  petals,  the  relative  situations  of 
the  stamens  and  pistil,  are  all  arranged  with  reference  to  the  visits 
of  insects,  and  in  snch  a  manner  as  to  insure  the  grand  object 
which  these  visita  are  destined  to  eflTect."  The  fbcts  tending  to 
substantiate  these  conclusions  are  presented  by  word  and  picture. 
We  are  confident  that  books  like  these  are  destined  to  revolu- 
tionize the  study  of  biology  in  our  schools. 

Elements  of  Hagnetisii  akd  Electricitt.' — This  compact 
little  manual  like  the  "Principles  of  Uetal  Mining,"  is  an  English 
reprint.  It  ia  printed  with  the  object  of  aiding  students  to  pass 
"  in  the  first  class  in  elementary  stage  of  the  government  science- 
examinations."    It  will  be  a  usefbl  reprint  in  this  country. 

BOTANY. 

Geooraphical  Distribution  of  North  Aherican  Fkbnb,— 
An  interesting  paper  on  this  subject  by  Mr.  J.  H.  Rcdfleld  ap- 
pears in  the  Bulletin  of  the  Toney  Botanical  Club.  The  last  vol- 
ume contains  an  excellent  photograph  of  the  late  Prof.  Torrey. 

■EteiQEnls  of  Hagnetlam  Hod  Electricily,  etc 
tloni.  New  York,  Q.  r.  ratoam's  Sods.  Bco,  p 
A.  SmiUi  ft  Co.,  Sklem,  JUnaa. 
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ZOOLOGY. 

FuGHT  OF  Vasessa  Anhopa,  Feb.  16th. — This  aflei-noon  ooe 
of  oar  visitors  saw  a  butterfly  fluttering  in  the  air.  In  a  few 
moments  it  lit  on  the  snow,  and  he,  going  to  it,  found  it  chilled, 
and  brought  it  to  me.  The  Bpecimen  answers  in  appearance 
to  Vanessa  Antiopa.  The  insect  has  been  flying  about  a  warm 
room  this  aflemoon. 

Considering  the  intensity  of  the  cold  for  tlie  past  six  weeks, 
and  the  fact  that  even  to^ay  the  thermometer  has  not  marked 
26°,  and  not  a  suspicion  of  dripping  even  on  the  south  side  of  the 
house,  I  have  considered  the  incident  worth  relating  to  you, — 
E.  Lewis  Stdrtevant,  So.  Framivgham,  Maaa.,  Feb.  16,  1875. 

Shails  IK  Winter. — S.  Clcssin  describes  the  habits  of  snails 
dnring  the  winter,  their  burying  in  the  ground,  o^en  in  crowds,  the 
formation  of  the  epiphragm,  the  interruption  in  ttie  growth  of  the 
shell,  etc.  He  thinks  that  slugs  and  fresh-water  snails  are  lees 
sensible  to  the  influence  of  season,  hiding  themselves  later  in  au- 
tumn,  and  coming  forth  earlier  in  spring  than  Helix  and  that 
yonng  specimens  are  lean  sensible  than  older  ones.  C.  B.  Ver- 
B^ensb  (xixi,  pp.  Ui-lSO).— Zoological  Record  for  1872. 

FiLARiA  IN  THE  HouSE  Flt. — Tvof.  Lcldy  has  recently  found 
that  the  common  house  fly  is  afflicted  by  a  thread  worm,  about  a 
iine  in  length,  which  takes  up  its  abode  in  the  proboscis  of  the 
fly.  From  one  to  three  worms  occurred  in  about  one  fly  in  five, 
lliis  parasite  was  first  discovered  in  the  house  fly  of  India,  by 
Carter,  who  described  it  under  the  name  of  Filaria  muacce,  and 
suggested  that  it  might  be  the  source  of  the  Guinea-worm  in  man. 

GEOLOGY  AJUD   PALBONTOLOGY. 

The  M08K  Sheep  fossil  ik  Silesia. — According  to  Herr  F. 
Bomer,  of  Itreslau,  the  skull  of  the  musk  sheep  {Ovibos  moscka- 
tus),  the  most  Arctic  herbivorous  mammal,  has  been  detected 
among  fossils  fVom  the  Pleistocene  loams  of  Silesia.  The  discov- 
ery is  of  some  interest,  in  consequence  of  the  limited  occurrence' 
of  this  species  in  Germany,  three  localities  only  having  hitherto 
yielded  its  remains. — Academy. 
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A  Tektiakt  Gab  Pikb  ik  Fbamcb. — It  seems  to  be  proved  be- 
yond doubt  that  a  true  Lepidostens  lived  in  the  waters  of  the 
Paris  basin  during  the  early  Tertiary  period.  M.  Paul  Gervais 
liaa  recently  announced  that  the  ganoid  tab  ftom  the  Paris  beds, 
described  by  Agassiz  as  Lepidotua  Maximiiioiti  ahonld  be  referred 
to  Lepidoateua  SueMtonemis.  This  correction  is  based  upon  tbe 
recent  discovery  of  abnodant  Bsh  remains,  including  vertebrse,  at 
Neaufles,  near  Gisors. —  Academy. 

FitL  OF  CosxiCAL  Dost  on  the  Eabth. —  It  has  been  ascer- 
tained by  I^'ordenskiold  of  Stockholm,  that  small  quantities  of  a 
cosmical  dust,  foreign  to  our  planet  and  containing  metallic  iron, 
cobalt,  nickel,  phosphoric  acid,  and  also  a  carbonaceous  organic 
matter,  falls  upon  tbe  earth  along  with  snoir  or  rain. -^  ^in«r. 
Journ.  Science. 

ANTHBOFOLOGY. 

Am  Indian  Mill  Seen  in  thb  Museum  or  Nassau,  New 
Pbovidehce.  —  This  important  object  was  marked  "  Indian  idol 
or  stool."  An  image  with  a  human  fhce  was  carved  on  the  centre 
of  one  end  of  its  oval  shape ;  this  "  stool,"  as  it  was  marked,  was 
hollowed  out,  increasing  from  its  two  extremities  towards  the  ceii> 
tre,  the  carved  head  peering  a  little  above  the  rim.  It  was  sup- 
ported l)y  legs,  was  of  wood,  the  workmanship  of  tbe  extinct  race 
that  once  inhabited  the  island.  It  was  in  a  good  state  of  preserva- 
tion, which  is  no  doubt  owing  to  the  antiseptic  qaalities  of  the  air 
in  tbe  cave  in  wbich  it  was  found,  which  preserved  the  wood,  that 
may  be  three  liundred  years  old.  Many  caves  have  been  found  in 
the  Bahama  Islands  which,  if  they  were  not  the  dwellings  of  tbe 
former  Indians,  must  have  formed  their  temporary  shelters,  as 
many  implements  are  found  in  them. 

This  supposed  "  stool"  was  nothing  else  than  a  mill ;  the  Indians 
would  not  have  bestowed  so  much  labor  upon  a  stool.  It  is,  be- 
sides, too  small  for  that  purpose.  Tbe  people  of  the  Island  pos- 
sessed in  those  days  tools  made  of  bone  or  stone,  therefore  they 
would  only  make  tbe  articles  that  manufactured  food  or  clothing, 
the  Islands  producing  no  stone  hard  enough  to  be  formed  into  a 
mill.  It  is  Just  the  height  required  for  a  person  sitting  upon  tbe 
ground,  is  much  like  those  made  of  stone,  and  in  use  by  the  poor 
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People  and  Indians  of  Mexico.  I  am  convinceil  that  this  article 
fteen  \a  the  muaeam  of  Nassau,  N.  P.,  was  used  to  bntiae  or  grind 
the  com,  seeds  of  plants,  dried  fish,  etc.,  used  aa  food  by  the 
ancient  and  now  entireiy  extinct  race.  The  female  sitting  npon 
the  groood,  takes  the  mill,  places  it  between  her  legs ;  then  taking 
a  flat  piece  of  very  hard  wood  (or  stone)  which  can  be  found  upon 
beaches,  she  draws  it  backward  and  forward,  bringing  under  it 
whatever  ie  in  the  mill,  which,  by  rubbing  back  and  forth;  is  soon 
Pednced  to  flour,  or  to  any  consistency  the  animal  or  vegetable 
anbstanoe  was  desired. — Edwahd  Faluer. 


HICR08C0FY. 

PoCTAL  MiCRO-CAJiiHRT  Club. — A  club  foF  the  circulation  and 
critical  study  of  microscopic  objects  has  been  formed,  its  design 
^t>d  methods  conforming  mainly  to  those  of  the  very  succesafi)! 
English  ctub.  Tlie  following  rules  have  been  prepared  for  the  use 
°f  the  organization,  and  R«v.  A.  B.  Hervey,  No.  10  North  Second 
St.,  Troy,  N.  Y.,  has  consented  to  act  as  secretary  until  the  first 
'%ular  election  of  officers.  Applications  for  membership  may  be 
"is'te  to  him  or  to  the  Editors  of  the  Naturalist. 

RuUa  of  the  American  Postal  Micro-cabinet  CluJ). 

'•  Tbis  club  shall  be  called  the  American  Postal  Micro-cabinet 
elab. 

■   Jta  object  shall  be  the  circulation,  study,  and  discussion  of 
""Cfoscopic  objects. 
'    -Reliable  persons  accustomed  to  work  with  the  microscope, 
^^  abiQ    ^  contribute  to  the  uscflilness  of  the  club  by  sending 

.         *^Je<!ts  for  examination,  shall  be  eligible  to  membership. 
^  .'    ^applications  for  membership  may  be  made  to  the  secretary, 
gjj,       ^^**>ld  be  accompanied  by  reference  to  some  person,  prefer- 
ij^      .    **>«mberof  the  club  or  a  well  known  microsooplst,  who  is 

5  *1»*^^  '"'*'  ^^^  applicant. 
^g  ^_-      •**nea  of  applicants  known  to  be  eligible,  shall  be  submitted 
,j,^,       ^j  the  secretary,  who  shall  send  them  around  through  the 
bera  i^   ^^  *^*  letter  packages.    A  four>flfths  vote  of  all  the  mem- 

g_    -fc?"^*  ''•  necessary  to  election. 
tbey    "^^^mliere  elect  shall  be  notified  of  their  election  as  soon  sa 
^*k   be  placed  in  any  circuit,  eitlter  by  the  formation  of  new 
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ciroDitB  or  by  filling  TacancieB  in  old  ones.  They  shall  then,  Bud 
during  the  first  week  of  every  January  thereafter  during  tieir  con- 
tinuance in  the  olnb,  send  to  the  secretary,  aa  annual  duea,  the 
sum  of  fifty  cents.  If  this  subscription  should  prove  insufficient 
to  defray  the  expenses  of  the  club,  the  secretary,  with  the  ap- 
proval of  the  President  and  managers,  may  give  notice  of  an  in- 
crease to  any  required  sum  not  exceeding  one  dollar  per  year. 

7.  The  oflScers  shall  be  a  President,  Secretary,  who  shall  also 
act  aa  Treasurer,  aud  two  man^^ers.  They  shall  be  elected  by 
ballot  by  a  plurality  of  votes  cast,  blanlis  for  that  purpose  being 
sent  around  by  the  secretary  in  January  of  each  year. 

8.  The  secretary  shall  arrange  the  members  in  sections  of 
twelve  members  each. 

9.  He  shall  send  a  box  enable  of  holding  one  dozen  slides  to 
the  first  member  of  each  section.  Each  person  shall,  within  four 
days  of  the  date  of  receiving  it,  put  in  a  slide,  preferably  one 
which  illustrates  some  new  result  of  study  or  method  of  prepara- 
tion, and  mail  the  package,  carefully  directed  and  stamped,  to  the. 
Dame  and  address  next  below  his  own  on  the  list  of  members  of  the 
section.  After  completing  each  circuit  the  box  shall  be  returned 
to  the  secretary  who  shall  start  it  on  the  next  circuit.  When  it 
has  completed  the  whole  circle  of  all  the  circuits,  it  shall  be  re- 
turned to  the  first  circuit  again,  when  each  member  shall  remove 
his  own  slide  and  replace  it  with  another,  mailing  the  box  as  be- 
fore to  the  next  member. 

10.  Slides  placed  in  the  box  must  contain  no  writing.  Written 
labels  should  be  soaked  off  or  pasted  over,  and  the  slide  desig- 
Bated  by  a  number  to  correspond  with  the  number  of  the  owner  in 
the  list  of  members  of  the  section. 

The  slides  are  to  be  very  carefully  packed  in  tbe  box,  to  wbicb 
is  securely  attached  by  a  string,  at  a  distance  of  two  inches,  a 
tf^  bearing  a  postage  stamp  and  the  address  of  the  next  member 
of  tl)e  section.  Nothing  is  to  be  placed  around  or  upon  the  hox 
which  could  invite  a  blow  fh>m  the  post  ofiSco  stan^p. 

11.  If  any  member  should  receive  a  box  too  much  damaged  to 
be  safely  used,  or  containing  broken  or  damaged  slides,  or  not 
containing  the  full  number  of  slides  indicated  by  the  accom- 
panying memoranda,  be  shall  at  once  notify  the  secretary  and  tlN 
member  who  last  mailed  Uie  box. 

If  the  loss  cannot  be  adjusted  by  exchange  between  the  owner 
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or  the  slide  sod  the  persoa  who  mailed  it,  the  damaged  slide  shall 
be  Bent  to  the  secretary  who  shall  compensate  the  owner,  to  an 
extent  not  exceeding  one  dollar  for  any  one  slide,  out  of  any  un- 
appropriated fiinds  belonging  to  tLe  club.  Cash  on  hand  and  in 
excess  of  the  estimated  expenses  of  the  current  year  shall  alone 
be  considered  subject  to  this  claim.  Differences  of  opinion  in  re- 
gard to  damages  shall  be  referred  to  the  President,  whose  decision 
shall  be  final. 

12.  At  the  same  time  with  the  box,  and  to  the  same  address, 
shall  be  invariably  mailed  a  letter-package  containing  a  list  of 
memt>era  of  the  section  and  of  objects  in  the  box,  and  blank 
papers  for  memoranda,  remarks,  questions  and  answers,  notices 
of  exchanges  songfat  or  offered,  etc. ;  also,  at  the  proper  times, 
voting  lists  for  election  of  officers  or  the  transaction  of  other  busi- 
ness. Everything  contained  in  the  letter-package  shall  be  con- 
sidered the  property  of  the  club,  shall  only  be  removed  therefrom 
by  the  secretary  and  shall  be  by  him  filed  or  published  as  may 
seem  most  advisable. 

13.  The  Ictter-pack^e  and  the  box  of  slides  shonld  accompany 
each  other,  and  any  member  who  does  not  receive  either  one  within 
three  days  after  the  receipt  of  the  other,  shall  promptly  notify  the 
secretary. 

Notice  shall  always  be  sent  by  members  to  the  secretary,  one 
week  previously,  if  practicable,  of  any  change  of  post-ofilce  ad- 
dress, or  of  any  absence  ttom  homo  which  would  cause  more  than 
ten  days'  delay  in  the  forwarding  of  any  package  directed  to 
them. 

14.  The  secretary  shall  annually  submit  a  detdled  statement 
of  receipts  and  expenditures  to  the  managers,  who  shall  audit  the 
same  on  behalf  of  the  club. 

A  KEW  Sprikg  claup  for  HOUNTiKQ  OBJECTS. — Mr.  Normau 
N.  Mason,  of  Providence,  B.  I.,  has  contrived  a  clamp,  or  spring 
clip,  for  holding  the  cover-glass  in  position,  which  is  probably  by 
far  the  best  yet  made,  both  fVom  the  ease  with  which  it  can  be 
made  and  the  facility  with  which  it  can  be  used.  A  thin  plate 
of  sheet  brass  or  German  silver  is  cut  to  the  shape  of  fig.  113, 
and  then  bent  into  position  as  represented  in  side  view  by  fig.  114. 
The  end  of  the  glass  slide  is  slipped  under  the  spring  d,  and  rests 
i^ainst  the  curve  e.    The  point  a,  which  may  be  protected  with  a 
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cork  if  preferred,  rests  npoD  the  centre  of  the  coTer^lsas.  A 
little  change  in  tbe  curve  of  one  or  both  of  the  pistes  at  e,  nil 
give  any  necessary  change  of  pressure  upon  the  slide  or  tbe  cover. 
Ad  easy  way  to  form  this  clamp  is  to  cut  strips  of  the  metal  as 
nf.  III. 


long  as  from  a  to/,  and  as  wide  as  at  c  One  is  then  bent  upon 
itself  at  c,  and  hammered  down  flat ;  it  is  then  filed,  io  a  vice, 
with  a  unilbrm  taper  to  a;  the  spring  d  is  then  bent  up  and  tbe 


Two-Ililrds  DBtDr&l  BJie. 

curve  e,  formed  with  a  pair  of  wire-nippers,  and  finally  tbe  long, 
straight  spring  turned  up  at  right  angles  at  t.  Fig.  113  is  drawn 
to  natural  size ;  fig.  Hi  is  two-thirds  natural  size. 

Pbeservino  Alo£. — Mr.  Thomas  Palmer  contributes  to  "Sci- 
ence Gossip"  bis  method  of  preserving  algte  as  microscopic  spec- 
imens. The  seaweed  is  flrst  washed  in  fresh  water,  which  is  lefl 
running  so  as  to  be  continually  changed,  until  the  salt  is  entirely 
removed.  It  is  then  partially  dried  with  blotting  paper,  and  pre- 
served in  pure  alcohol  until  wanted  for  mounting.  For  mounting 
it  is  transferred  through  chloroform  to  balsam.  Tbis  method  sac- 
rifices the  color,  a  loss  which  is  overcome  by  staining  with  a  wano 
solution  of  logwood. 

MouHTiNO  Selected  Diatohs. — F.  Kitton  highly  compliments 
slides  received  from  Herr  Weissflog,  in  which  tbe  selected  diatoms 
(''not  arranged  in  patterns,  the  doing  which  is  a  shameful  waste 
of  time")  are  mounted  on  a  thin  cover  and  then  inverted  over  a 
cell  consisting  of  a  thin  silver  disk,  of  the  same  size  ss  tbe  cover, 
and  perforated  with  a  small  central  opening,  often  as  small  as  ^ 
inch.  The  object  in  tliis  tiny  cell  is  easily  found,  stray  liglit  is 
largely  cut  ofT,  and  a  very  neat  mount  is  produced. 
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1  Leks. —  Prof.  E.  Abbe,  of  Jena,  whose 
New  Illmninating  Apparatus  eeema  not  very  unlike  the  common 
English  "Webster  Condenser"  modified  so  as  to  be  avaitiible  in 
the  limited  space  allowed  between  the  stage  and  mirror  in  conti- 
nental microscopes,  snggests  the  employment  as  a  condensing 
lens,  when  lamplight  is  to  he  employed,  of  a  lar^^e  glass  globe 
filled  with  water  colored  of  a  moderate  blue  tint.  This  is  placed 
between  the  flame  and  the  plane  mirror  below  the  condenser,  and 
gives,  acconling  to  the  depth  of  color  employed,  a  nearly  white 
or  a  decidedly  bine  ilhimination. 

Wide  Angled  Objectives.  —  Having  been  a  member  of  the 
committee  of  the  Hempbia  Microscopieal  Society  appointed  to 
make  certain  tests  of  various  object-glasses,  it  may  prove  of  in- 
terest to  make  public  the  results  of  onr  investigations. 

Dr.  Carpenter  lays  down  as  a  fixed  law  the  statement  that  "all 
who  have  made  mnch  use  of  the  microscope  are  now  agreed  as  to 
the  superior  value  of  objectives  of  moderate  or  even  comparatively 
small  angle  of  aperture  for  ordinary  working  purposes  ;  the  special 
utility  of  the  very  wide  apertures  being  limited  to  particular 
classes  of  objects."     (Carpenter,  4th  ed.,  p.  172). 

It  is  now  claimed  that  this  no  longer  holits  good  ;  and  our  in- 
vestigations were  undertaken  simply  with  a  view  to  testing  the 
correctness  of  this  statement. 

The  glass  we  selected  aa  the  representative  of  the  wide  angles 
was  a  "four-system"  Immersion  i^th,  of  nearly  180°;  the  narrow 
angles  with  which  it  was  compared  were  the  best  at  onr  command, 
by  leading  makers  of  England,  Germany,  France  and  America, 
and  comprised  both  dry  and  wet  systems.  Bearing  in  mind  the 
theory  that  the  wide  angles  are  only  superior  on  diatoms  and  with 
oblique  illumination,  we  discarded  diatom  tests,  and  used  only 
Central  light- 

The  first  slide  selected  was  a  specimen  of  mosquito  scales,  dry. 
Under  the  -j^th  of  nearly  180°,  this  object  was  beautifully  defined, 
the  stracture  of  the  Intercostal  spaces,  longitudinal  ribs  and  ter- 
minal spines  being  all  sharply  and  clearly  shown.  Even  under  so 
high  eye-piercing  as  ^th  inch  solid  (equal  to  D),  the  object  was 
splendidly  illustrated.  The  narrow  and  moderate  angles  were  then 
Buccessively  brought  to  bear  on  the  same  object,  with  the  uniform 
result  that  while  not  giving  so  good  definition  under  low  power 
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eye-pteces,  under  the  high  cye-plece  all  utterly  broke  down.  The 
next  test  selected  was  a  slide  ot  voluntary  muscular  fibre,  io  bal- 
sam. Hero  again  the  nearly  160°  glass  gave  splendid  results,  the 
deflnition  or  the  stri»  being  perfect  even  under  D  eye-piece.  The 
moderate  angles  were  again  brought  on  the  field,  with  the  same  re- 
sult as  before. 

These  facts  seem  to  Justify  the  claim  that  the  law,  aa  laid  down, 
toncliing  the  general  usefulness  of  the  wide-angled  glasses,  is  not 
now  correct,  having  obtained  credence  at  a  period  when  the  diffi- 
culties attending  their  construction  had  not  tieon  thoroughly  mas- 
tered ;  but  that  such  ia  no  longer  the  case.  I  feel  sure  tbat  the 
advanced  workers  of  this  country  already  accept  aa  true  the  con- 
clusions arrived  at  by  our  committee ;  but  I  am  also  sure  that  by 
far  the  greater  number  of  our  microscoplsts  still  bold  to  the  old 
faith. — Albert  F.  Dod,  Memphis,  Feb..  1675. 

Fbbezikg  applied  to  Histologt. — Messrs.  Key  and  RetziuB,  . 
while  admitting  the  value  of  fVeezing  as  a  mean^  of  hardening  cer- 
tain tissues  for  cutting  sections,  have  lately  called  attention  to  tbe 
false  canals  which  are  often  formed  and  which  not  only  disorgan- 
ize the  tissue,  but  might  be  mistaken  for  normal  structures.  At 
the  moment  of  freezing,  the  water  separates  from  the  tissues  and 
branches  out  into  acicular  columns  of  ice ;  and  the  cavities  thus 
formed  may  bo  preserved  and  demonstrated  by  hai-dening  tlie 
frozen  sections  by  alcohol  or  osmic  acid,  before  thawing  them. 
Exactly  similar  appearances  may  be  observed  in  sections  of  troKO 
blood  or  starchy  or  gelatinous  mixtures. 

Mr.  Lawson  Tait,  of  Birmingham,  has  found  sections  of  tissae, 
which  were  cut  while  hardened  by  freezing,  to  be  full  of  air-bub- 
btea  which  even  the  air-pump  failed  to  remove.  The  contained 
water  had,  in  fl-eezing,  expelled  the  air  it  had  held  in  solution,  and 
the  bubbles  thus  produced  were  so  entangled  in  the  tissue  as  to 
defy  mechanical  treatment.  They  were  readily  re-dissolved,  bov- 
ever,  by  soaking  the  section  in  cold  distilled  water  which  hod  been 
recently  boiled  to  expel  its  supply  of  air. 

EuBEDDi:<o  IN  Elder  Pith. — Dr.  C.  H.  Golding  Bird,  in  > 
paper  read  before  the  Medical  Microscopical  Society,  advocate* 
elder  pith  as  an  almost  universally  preferable  mediam  for  embed- 
ding tissaea  preparatory  to  cutting  sectious.  For  holding  in  tlie 
haud  it  will  in  most  cases  ^ve  as  good  results,  as  the  troublesooB 
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wax  method,  and  in  Tar  leas  time ;  while  for  oae  id  the  microtome 
it  is  preferable  because  or  its  stinplicitj  and  portability,  no  acces- 
sory appliances  being  required,  t>ecause  it  cannot  revolve  in  the 
microtome  like  wax,  and  because  of  the  facility  with  which  it  can 
be  removed  ftom  the  tube  and  readjusted  in  it  if  require<l.  The 
object,  such  as  a  piece  of  hardened  tissue,  is  loosely  packed  in  the 
tobe  of  the  microtome  by  means  of  dry  elder  pith  which,  l>eing 
wetted,  in  atxtut  three  minutes  swells  so  as  to  flU  up  the  vacant 
spacen  and  fixes  the  object  immorahly  in  place.  This  process 
which  is  represented  as  equal,  in  most  cases,  to  the  common 
method  by  wax  or  paraflSne,  is  invaluable  for  cutting  sections  of 
leaves  and  the  like,  for  which  the  usual  em)>edding  media  are  nearly 
useless.  Even  tissues  embedded  in  wax  may  l>e  conveniently 
packed  in  the  microtome  by  means  of  pith. 

NOTES. 
An  organization  traaring  tho  title  of  the  "  Central  Ohio  Scientific 
Association"  was  formed  in  ITrbana,  Champaign  Co.,  0.,  in  No- 
vember last,  with  the  following  officers  for  the  present  year :  Pres- 
ident, Rev.  Theo.  N.  Glover ;  Vice-President,  P.  R.  Bennett,  Jr. ; 
Corresponding  Secretary  and  Curator,  Thoa.  F.  Moses,  M.  D. ; 
Recording  Secretary,  Wm.  F.  Leahy ;  Treasurer,  J.  P.  Meyer. 

The  22d  of  November,  the  block  of  granite  which  is  designed 
to  cover  the  tomb  of  the  naturalist  Agassiz,  left  Interlaken  for 
Neuch&tel.  It  has  been  taken  from  the  rocks  situated  below  the 
glaciers  of  the  Aar,  near  the  hut  where  Agassiz  and  his  colleagues 
in  science  explored  tho  glaciers. — Stoisa  paper. 

The  Detroit  "  Scientific  Association"  has  during  the  past  winter 
held  monthly  meetings.  The  museum  of  the  society  is  tempora- 
rily located  in  rooms.  The  officers  for  1874-5  are  G.  P.  Andrews, 
M.D.,  President ;  and  A.  B.  Lyons,  M.D.,  Secretary  and  Cabinet 
keeper.    There  are  eight  Curotora. 

The  Geological  Magazine  edited  by  Henry  Woodman,  has  Just 
completed  the  first  volume  of  the  second  decade  since  its  first 
publication.  This  journal  is  of  sufilcient  general  and  popular 
interest  to  secure  subscribers  in  this  countiy  among  geologists. 
The  publishers  are  Messrs.  Trubner  &  Co.,  of  London.  Subscrip- 
tions will  also  be  taken  at  Uie  Natubalists*  Agbxct. 
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THE    LAW    OF    EMBRYONIC    DEVELOPMENT    THE 
SAME  IN   PLANTS  AS   IN  A,N!MALS. 

BT  I.    A.   LAPBAH,    IX.P. 

It  U  a  well  kDonn  law  in  the  animal  kingdon,  that  the  joung  or 
UDbryoQic*tat«  of  the  higher  orders  of  animals,  resemble  the  full- 
growD  animals  of  the  lower  orders.  As  examples,  we  have  the 
tadpole,  which  is  a  young  frog  with  gills  and  a  tail,  thus  resem- 
bling the  fbhea  which  stand  lower  in  the  scale  than  the  reptiles ; 
and  the  caterpillar  which  has  the  characters  of  a  worm,  but  is  the 
immature  state  of  the  butterfly,  an  animal  of  a  higher  class  of 
articulates.  The  discovery  of  this  Important  law,  and  its  applica- 
Uon  to  partic-alar  coses,  has  been  one  of  the  causes  of  the  recent 
rapid  prepress  in  the  study  of  the  animal  kingdom ;  it  has  enabled 
naturaUsts  to  determine  the  ]>ropcr  place  of  certain  species  in  the 
grand  scale  of  beings,  and  thus  to  correct  their  systems  of  classi- 
dcation ;  it  has  enabled  geologists  to  decide  upon  the  relative  age 
of  rocks,  in  some  otherwise  doubtful  cases. 

h  is  the  purpose  of  this  paper,  to  show,  as  briefly  as  possible, 
that  the  same  law  of  resemblance  betwecQ  tlie  immature  of  one 
order  and  the  mature  of  a  lower  order  of  animals,  is  equally  true 
in  llie  vegetable  kingdom,  where  its  study  may  hereafter  lead  to 
equally  important  results. 

Plants  grow  from  seed  planted  in  the  ground,  have  roots,  stem, 
branches,  leaves ;  they  produce  Qowcrs  with  calyx  and  corolla, 
and  the  more  essential  organs,  stamens  and  pistils ;  they  bear  fruit 
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with  seed  alter  their  kind,  which  when  plftoted,  swell  and  bec(Hnc 
plants  again. 

The  stamens  Iiave  at  their  top  a  sack  (the  anther)  completelj 
filled  with  grains  nicely  packed,  each  of  which  proves  on  ezamina- 
ng.  lis.  tion  to  be  a  small  sack  (Fig.  1  Ifi,  the  pollen)  filled  with  a 

/S^\  viscoDs  flnid    matter,  in  which  are  floating  exceedingly 

V^^  small  grains  called  fovllla.    These  are  essential  oi^ns  in 

poUm.  ([,g  reprodoctlon  of  the  plant,  and  must  perform  their 
fbnctjons  before  the  seed  can  be  roatored.  We  may  increase  and 
multiply  plants  by  layers,  cnttings  and  budding ;  bat  to  reproduce 
a  new  plant,  the  agency  of  the  stamen,  pollen  and  fovilla,  is 
needed  as  well  as  that  of  the  seed. 

Under  a  good  microscope,  this  fovilla  may  he  seen  in  any  ripe 
pollen  grnins,  but  the  particles  are  among  the  most  minute  things 
we  are  called  upon  to  exaroine ;  requiring  the  higher  powers  of 
the  instrument  even  to  see  them  ;  and,  what  is  truly  wonderl^l, 
these  minate  particles  are  found  to  have  a  proper  motion  of  their 
own.  They  move  lorward,  backward  or  sldewise,  but  never  make 
much  prepress  in  any  direction  ;  the  motion  appears  to  bo  object- 
less, not  like  that  of  an  animal  seeking  its  food.  The  cause  of 
this  motion  is  not  known;  it  is  called  molecular  motion,  and  may 
be  the  effect  of  some  chemical  action ;  but  is  more  probably  doe 
to  the  myBterious  vital  force. 

From  the  bottom  of  ponds  of  stt^nant  water,  and  fh>m  springy 
placea,  we  may  bring  up  plants  so  minute  tliat  no  unaided  human 
eye. has  ever  seen  them;  they  consist  of  a  single  cell;  they  an 
the  smallest  and  the  very  lowest  grade  of  plant-life,  the  Desmtden ; 
and  yet  they  are  full-grown  plants.  They  never  grow  to  be  any- 
thing else,  they  are  only  Desmidefe  and  nothing  more.  They  are 
true  plants  and  not  animals,  as  was  once  aupposed. 

These  minute,  though  full-grown  plants,  will  be  found  actively 
moving  forwai'd  and  backward  and  sidewiae ;  making  no  progress; 
appearing  to  have  no  aim,  no  object ;  precisely  like  the  little  par- 
ticles of  fovilla  from  the  pollen  grains,  of  the  highest  orders  of 
plants. 

Here  then  we  have  the  first  proof  of  the  existence  of  the  law 
in  the  vegetable  kingdom ;  the  wonderful  motion,  both  of  the  Ml- 
grown  plant  of  the  lowest  of  the  v^etable  race,  and  of  the  pa^ 
tides,  which  may  be  regarded  as  one  of  the  first  steps  toward  the 
reproduction  of  plants  of  the  highest  type. 
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Arctic  and  Alpine  traTellers  report  tbe  snow  as  sometimes  red, 
and  we  know  that  oar  at^naot  waters  are  sometimes  green  ;  these 
n^.tii  colors  are  found  upon  close  exEuninatioQ  to  be  owing  to 
/^^  otiier  roinnte  one-celled  plants  called  Protococcus  (Fig. 
V^kJ  116).  They  are  little  sacks  or  cells  containing  particles 
PnMcoe-  of  ^  brilliant  carmine-red,  or  beaotifal  green  color.  Each 
''^  particle  within  the  cell  is  destined  to  become  a  new  plant, 
and  then  again  to  give  origin  to  others. 

The  analogy  between  these  full-grown  plants  of  an  exceedingly 
k>w  grade  and  the  pollen-grains  (Fig.  115)  of  a  rose,  standing  at 
or  near  tbe  head  of  tbe  plant  kingdom,  is  at  once  apparent.  They 
contain  particles  (fovilla)  destined  to  the  same  office  of  reproduc- 
tion ;  one  woodcut  serves  to  represent  both. 

The  Botrydium  (Fig.  117)  may  be  deemed  a  plant  only  a  little 
higher  in  the  scale  than  the  Frotococcus.  It  consists  like  that  of 
a  (dngle  cell,  but  this  cell  sends  down  a  tube  wbicb 
is  often  branched,  extending  off  in  rarioua  direc- 
tions very  mach  like  roots  in  search  of  vegetable 
food.  The  cell  proper  is  filled  as  usual  with  the 
leproductive  particles ;  and  some  of  the  branches 
become  enlarged  as  shown  in  the  figure,  develop 
other  particles  and  soon  separate  to  form  new 
plants  of  the  same  kind. 

In  this,  and  in  many  similar  fiiU-grown  plants  of 
the  lower  orders,  there  is  a  very  striking  corres- 
pondence with  the  pollen  grains  after  they  have  (bllen  upon  the 
_  _y^  stigma  and  developed  tubes,  the  pollen-tubes  (Fig.  118). 
In  both  cases  we  have  a  cell  with  a  tube 
extending  downwards  from  one  side,  with 
the  vegetable  particles  and  fovilla,  and  in 
both,  these  minute  bodies  are  supposed  to 
pass  down  the  tube  to  perform  their  office 
of  originating  a  new  plant. 

Here  again    the    full-grown    Botrydium 
corresponds   with    the    embryonic    pollen- 
Paitoa   tubes  of  the  higher  plants ;  and  we  have  a 
third  proof  of  the  existence  of  the  law. 
Fungi  are  plants  of  a  higher  grade  than  the  AlgK,  the  Froto- 
coccoB,  and  the  Botrydium.    Instead  of  a  single  cell,  they  consist 
of  an  aggregation  of  cells ;  and  they  produce  a  number  of  little 
cues  or  sacks  filled  with  grains,  called  spores.     Here  (Fig.  119) 
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is  the  figure  of  the  mould  that  grows  upon  tvcwt  in  a  damp  cellar. 
It  consists  of  a  single  stem  made  up  of  cells  placed  one  upon  Uie 
other,  and  a  single  globular  spore-case  at  the  top.  The  spores 
are  liberated  when  ripe  and  are  blown  to  the  four  quarters 
of  the  world  by  the  wind.  Wherever  they  alight,  circnm- 
stances  being  favorable, — as  bread  in  a  damp  cellar,— 
they  grow  and  become  mould  again.  Compare  this,  which 
is  one  of  the  lowest  of  the  Fungi,  with  a  stamen  (Fig. 
120)  growing  Id  one  of  the  most  perfect  of  flowers  It 
has  its  filament  (stem)  supporting  a  case  or  sack  (the 
anther)  filled  with  pollen-grains  (which  I  compare  with  the 
spores  of  the  fungi)  and  which,  when  fully  mature  are 
liberated  and  scattered  about  by  the  wind,  or  are  carried 
by  insects.  Under  favorable  circumstances  (falling  upon  the 
stigma)  they  also  grow  and  become  new  plants. 

Tliese  examples  are  sufficient  for  the  present  purpose ;  they 
show  clearly  the  existence  of  this  important  law  in  the  vegetable, 
as  well  as  in  the  animal  kingdom.  Many  similar  analogies  might 
be  found  throughout  the  whole  course  of  vegetable  life,  were  it 
desirable  to  pursue  the  subject.  We  have  here  one  more  link  be- 
tween the  two  great  kingdoms  of  oi^anized  nature,  and  another 
proof  of  the  unity  of  design  of  the  Creator, 


ON  THE  PHYSICAL  AND  GEOLOGICAL  CHARACTEB- 

ISTICS  OF  THE  GREAT  DISMAL   SWAMP,  AND 

THE   EASTERN  COUNTIES  OF  VIRGINIA. 

BT    PBOF.   N.    B.  WEBSTER. 

This  remarkable  morass,  situated  partly  in  Virginia  and  partly 
in  North  Carolina,  ia  about  forty  miles  long  and  from  fifteen  to 
twenty-five  miles  wide.  The  earliest  account  of  a  passage  throagh 
the  swamp  is  by  Col.  Byrd,  who  surveyed  the  state  Wbundary  line 
in  1728.  Until  this  time,  Coi.  Byrd  wrote  in  his  Jonrnal  "this 
dreadful  Swamp  was  ever  judged  impassable." 

About  1756  a  Scotchman  named  Dmmmond,  discovered  the 
pond  now  bearing  his  name,  and  which  has  since  been  immortal- 
ized by  Moore  as  the  "  Lake  of  the  Dismal  Swamp." 
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In  176S,  George  Washington,  then  twenty-one  years  of  ^e, 
penetrated  the  swamp  and  in  hia  own  langui^e  "  encompassed  the 
whole."  He  camped  one  night  ou  the  eastern  border  of  the  lake, 
which  is  about  seven  miles  long  and  five  in  width,  and  in  a  morn- 
ing ramble  before  breakfast,  made  the  interesting  discovery  that 
the  water  of  several  very  small  streams  ran  out  of,  instead  of  into, 
the  lake.  Washington  wrote  to  Iliigb  Williamson  that  he  had  no 
doubt  the  water  was  running  into  sorae  of  the  rivers  of  Albe- 
marle Sound.  The  youthful  surveyor  had  in  fact  discovered  the 
soarce  of  Northwest  River  which  runs  into  Cnrrituck  Sound. 

Washington  also  ascertained  that  the  surface  of  the  lake  was 
nearly  level  with  the  western  edge  of  the  swamp  and  considerably 
higher  than  the  eastern  border,  or  in  other  words  that  the  swamp 
was  neither  a  koUow,  nor  a  plain,  but  a  hiU-side.  More  careful 
measurements  since  have  shown  that  the  surface  of  the  lake  is 
twenty-one  feet  higher  than  mid-tide,  and  twelve  feet  higher  thau 
the  eastern  border  of  the  swamp. 

Com.  Barron  and  others  sounded  across  the  lake  and  found  the 
depth,  ID  the  niidtUe,  to  be  fifteen  feet,  with  a  bottom  of  swamp- 
mad,  covered  in  some  places  with  white  sand.  The  soil,  if  soil  it 
can  be  called,  taken  one  foot  below  the  surface,  contains  more 
than  96  per  cent  of  organfc  matter.  Workmen  in  the  swamp  as- 
sert that  they  can  run  a  pole  down  from  ten  to  fifteen  feet  in  this 
soft  mud  or  sponge.  This  sponge  is  really  a  peat  when  taken 
near  the  surface,  and  has  been  used  as  fuel.  Shaded  and  kept 
moist  by  the  dense  growth  of  ferns,  reeds,  and  Juniper  trees,  which 
with  their  long  deep  roots  stand  firm  in  the  trembling  mud,  the 
annual  accumulation  of  vegetable  growth  does  not  decay,  but 
gradually  aids  in  raising  the  level  of  this  growing  b(%.  But 
when  the  mud  is  thrown  up  in  ridges  by  the  excavations  for 
ditches  and  canals,  it  soon  disappears  by  a  slow  oxidation. 

The  trees  of  past  centuries,  buried  in  the  swamp,  as  well  as  the 
present  growth  are  of  great  value  for  shingles,  staves,  and  other 
purposes  where  dnrability  is  desired. 

During  dry  seasons  extensive  fires  prevail,  not  only  burning  the 
vegetation  above  the  surface  but  the  peaty  soil  itself,  leaving 
holes  and  Urge  depressions  sometimes  two  feet  in  depth. 

In  this  way  the  lake  was  probably  formed.  It  is  not  to  be  snp- 
posed  that  the  bed  of  the  lake  was  thus  burned  to  the  depth  of 
fifteen  feet,  but  that  at  some  remote  time,  the  large  area  of  its 
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bed  wu  burned  so  low,  that  the  water  fh>n]  succeeding  nuns  filled 
It  to  a  depth  too  great  to  allow  v^etable  growth,  and  that  eaxAi 
ancceedlng  year  added  to'  the  height  of  the  banks  or  relative  depth 
of  the  take.  The  perpendicular  hanks  of  the  lake  and  the  charred 
atnmpa  that  have  been  formed  at  the  bottom,  confirm  this  snpposi- 
Uon.  There  are  many  proofs  that  the  water  snpply  of  the  lake  is 
ttova  the  rainfall  on  tlie  swamp  and  not  from  springs  at  the 
bottom.  The  water  is  remarkably  pare  except  flrom  vegetable 
matter  infused,  which  gives  it  the  color  of  weak  tea  and  the  name 
of  juniper  water.  It  is  considered  the  best  water  for  long  sea 
Toy^es.  Contrary  to  popular  opinion  abroad,  the  interior  of  the 
swamp  is  a  very  healthf\il  locality. 

Lyell  briefly  refers  to  the  swamp  in  his  "Travels  in  North 
America,"  and  of  course  sees  a  conflnnation  of  his  theory  of  coal 
formations,  viz. — "That  ancient  seams  of  coal  were  produced, 
for  the  most  part,  by  terrestrial  plants  of  all  sizes,  not  drifted,  but 
^/rowing  on  the  spot." 

That  the  Great  Dismal  was  once  much  greater  is  evident  ftt>m 
the  deposits  of  peaty  matter,  swamp  mod,  and  burnt  stumps,  be- 
low from  twelve  to  fifteen  feet  of  clay,  at  the  distance  of  several 
miles  fi^m  its  present  limits. 

A  specimen  of  charred  wood  was  taken  tiom  a  well  about  five 
miles  from  the  swamp,  and  perhaps  a  mile  (Vom  Suffolk,  Va.,  on 
the  line  of  the  seaboard  railroad.  It  was  found  as  a  part  of  a 
large  stump,  where  it  had  grown  in  the  midst  of  the  black  peaty 
soil,  and  below  six  and  one-half  feet  of  swamp  mud,  two  feet  of 
blue  clay,  and  twelve  feet  of  red  clay.  In  the  mud  about  the  roots 
of  the  stump,  white  sand  was  found  as  at  the  bottom  of  the  lake. 

It  10  well  known  that  the  sontbeastem  part  of  Virginia  oon- 
sists  of  two  plateaus,  one  about  eight  or  ten  feet  above  the  sea 
and  the  other  from  twenty-five  to  for^  feet.  The  well  referred 
to  was  dng  near  the  eastern  edge  of  the  higher  plateau,  and  the 
surface  of  the  swamp  forms  an  inclined  plane  fh>m  one  plateao  to 
the  other. 

This  vast  swamp  appears  to  be  retained  above  tlie  level  of  tits 
adjacent  land  in  a  way  similar  to  the  peat^mosses  of  Solway  and 
Sligo,  until  they  burst  and  overwhelmed  the  neighboring  country. 
What  known  force  but  that  combination  of  molecular  forces  known 
as  capillarity  can  supply  and  sustain  the  waters  of  the  lake  sad 
swamp  above  described? 
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TH^  FERTILIZATION    OF   CERTAIN  FLOWERS 
THROUGH  INSECT  AGENCY. 

BT  THOHAa   O.    GBKTRT. 

Ill  the  Hpring  of  1873,  a  few  seeds  of  Cueurbita  ovifera  were  sown 
in  a  box  wbicli  bad  been  previously  filled  with  ricb  earth  from  the 
woods.  Id  conrae  of  time  they  germinated,  producing  thrifty 
plants.  After  the  latter  had  attained  suitable  heights  for  removal, 
Bomewere  transferred  to  the  garden,  and  the  remainder  were  given 
to  friends  in  the  vicinity ;  a  few  of  the  latter  found  their  way  to  a 
thickiy-butlt  up  portion  of  Philadelphia,  and  trained  to  grace  the 
walls  of  an  outhouse.  Alt  the  plants  flourished  and  fruited  abun- 
dantly. The  city  fruit  was  the  esact  simititude  of  the  original, 
globular  in  configuration,  with  a  small  curved  neek,  and  of  a  light 
yellow  color  with  a  circular  patch  of  green  upon  the  basal  part. 
The  country  plants  produced  more  than  8  dozen  gourds  to  the  vine, 
which  differed  very  materially  from  the  original  in  size,  form,  and 
color.  With  one  exception  Ihey  were  globular  in  shnpe,  attaining 
in  some  instances  a  circumference  of  nearly  three  feet,  and  of  a 
deep  rich  gamboge  color.  The  exceptional  case  was  perceptibly 
flattened  at  the  ends,  and  marked  with  alternate  longitudinal  broad 
bands  of  deep  and  light  shades  of  green,  afl'urding  a  striking  con- 
trast in  color  to  the  others.  There  was  particularly  noticeable  in 
the  fruit,  a  very  close  resemblance  in  outline  and  color  to  the  ordi- 
nary pumpkin,  C  pepo,  and,  indeed,  the  flavor  and  thickness  of  the 
flesh  were  so  pumpkin-like,  as  to  convince  one  unfamiliar  with  the 
facts,  that  it  was  truly  the  case.  Whence  the  difference  between 
Uie  city  fruit  and  that  matured  in  the  country  ?  I  think  it  must 
be  attributed  to  tlie  agency  of  insects.  Many  of  the  Bombi,  for 
instance,  Bombus  pensylvattica,  together  with  the  little  honey  bee, 
Apis  meUifica,  were  observed  on  scores  of  occasions  by  the  writer, 
to  visit  the  female  flowers  of  C.  ovifera,  doubtless,  through  mis- 
take, fancying  tbem  to  be  the  pollen-bearing  ones,  with  their  pos- 
terior trophi  laden  with  yellow  pollen-grains  gathered  from  C.  pepo. 
In  alighting  upon  a  flower,  a  Bombus  could  not  avoid  brushing  its 
posterior  limbs  against  the  bilobed  stigmas  thereof. 

Here,  it  is  evident,  is  a  case  of  hybridism  brought  about  through 
(263) 
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the  agency  of  bees,  irhcreby  a  crose  between  two  cloaely-allted 
species  has  been  effected  [n  an  eminently  successful  manner,  if  the 
size,  quality,  and  profhsion  of  tbe  fhiit  ai-e  any  criteria.  In  tbe 
city  specimcDS,  fertilization  has  undoubtedly  been  accomplished 
through  wind-agency.  It  is  extremely  doubtful  that  bees  could 
bave  taken  any  part  therein,  since  it  is  a  rare  occurrence  to  meet 
vith  thcra  in  a  compactly  built  city ;  their  presence  being  rarely 
ever  observed  except  where  conveuiences  for  Dest-buililing  and 
abundance  of  food  are  met  with. 

Bees  were  also  noticed  by  the  writer  to  visit  the  female  flowers 
of  C.  ovi/era,  ader  having  previously  collected  pollen  from  the 
male  flowers  of  the  same  vine.  From  this  and  the  preceding  fact, 
it  would  seem  that  the  pollen  of  a  very  near  ally  has  sometimes 
a  prepotent  influence  over  the  plant's  own  pollen. 

In  Gray's  Manual  it  is  affirmed  that  C.  ovi/era  is  probably  tbe 
parent  of  C.  pepo.  That  there  is  a  close  relationsliip  subsisting 
between  them  amounts  to  a  ecttled  conviction  in  my  mind.  The 
perfect  freedom  with  which  C  ooi/era  receives  the  pollen  of  C. 
pepo,  in  preference  to  itti  own,  is  what  I  should  expect,  if  tbe  latter 
has  been  evolved  from  the  former,  which  I  presume  to  be  tbe  case. 

Supported  by  a  trellis  in  front  of  my  door,  there  is  growing  a 
beautiTul  and  thrifty  vine  of  Wistaria  Sinensis.  When  the  season 
Is  favorable,  it  is  an  early  bloomer,  throwing  out  its  lovely  purple, 
pendent  racemes,  days  in  advance  of  its  long,  graceful  compound 
leaves.  Its  flowers  usually  appear  with  the  various  species  of 
Bombi,  Xylocopa  and  Apis,  and  are  sources  of  attraction  to  them 
when  other  and  richer  sweets  are  absent.  Daring-  the  last  spring 
my  attention  was  attracted  to  these  flowers,  by  the  incessant  hum 
which  always  saluted  my  ears  when  returned  from  my  day's  labors. 

From  morning  until  night,  as  long  as  the  flowers  remained, 
these  busy  creatures  were  engaged.  There  were  B.  pensylvawca, 
B.  virginictta  Fab.  (queens) ;  Sylocopa  virglnica  (female)  and  Apt* 
meUiJka  (worker).  After  watching  them  on  many  occasions  for 
more  than  an  hour  at  a  time,  I  was  surprised  to  discover  how  few 
entered  the  flowers  in  front  for  tbe  honey  which  they  secrete. 
They  almost  invariably  perforated  the  vexillum.  Having  wit- 
jiessed  this  operation  many  times,  I  set  to  work  finally,  to  examise 
each  individual  flower  of  many  clusters.  Tbe  result  of  my  labor 
showed  that  nearly  every  flower  had  been  thus  [lerforated.  Jmlgiog 
jVom  the  sizes  of  the  apertures,  they  were  evidently  the  work  of  the 
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Bombi  and  Xylocopa ;  the  proboscis  of  tlie  honej-bee  being  too 
small  and  narrow  to  produce  such  results.  Although  hundreds 
of  bonej-bees  were  flying  from  flower  to  flower,  not  a  solitary  in- 
dividual was  noticed  to  enU;r  the  throats  of  the  same.  Like  their 
larger  and  distant  relatives,  tliey  took  the  shorter  road.  As  a  gen- 
eral rule,  the  little  Apis  enters  in  front.  In  this  instance  I  can  only 
attribute  its  deviation  from  custoni  to  the  power  of  imitation. 
Perceiving  that  the  coveted  material  was  to  be  had,  at  a  great 
saving  of  labor  and  tfme,  as  evidenced  by  the  examples  of  Bombua 
and  Xylocopa,  it  had  learned  to  profit  thereby. 

Although  the  purpose  for  wliich  nature  had  created  the  flowers 
of  Wistaria  seemed  to  be  defeated,  viz.,  the  propagation  of  its 
kind  and  the  continuance  of  the  species,  as  made  manifest  through 
previous  observations,  yet  I  did  not  cease  to  give  them  attention 
when  opportunities  offered.  After  long  and  weary  watching  for 
nearly  one  whole  afternoon,  I  was  repaid  for  my  patience  and 
watchfulness,  by  witnessing  an  individuni  of  Bombua  pensglvunica 
enter  a  flower.  After  tliis  I  had  the  grtvtiflcation  of  witnessing 
similar  operations  performed  by  several  others. 

In  order  that  t!ie  process  may  be  understood,  it  is  necessary  to 
give  a  detailed  description  of  the  structure  of  a  normal  flower.  In 
papiiionticeoua  flowers,  the  corolla  is  pcrigynous  ;  of  Dve  irregular 
petals  (rarely  fewer).  The  up]M?r  or  odd  petal,  called  Ihe  vexillum, 
is  larger  than  the  others,  enclosing  them  in  the  bud,  and  when 
open  is  usually  turned  backward  or  spreading.  The  two  lateral 
ones  are  called  the  vsingg  anri  are  situated  obliquely  and  externally 
to  the  two  lower  petals ;  the  Inst  are  connivcnt  and  more  or  less 
coherent  by  their  auterior  margins,  forming  a  body  named  the  carina 
or  keel  which  usually  encloses  the  stamens  and  pistil.  The  sta- 
mens are  ten  in  nnmber,  diadelphous ;  nine  in  one  set,  in  a  tube 
which  is  cleft  on  the  upper  side,  that  is,  the  side  next  to  the  stand- 
ard, and  the  tenth  or  upper  one  separate. 

From  the  position  of  the  stameus  and  pistils  in  a  normal  flower, 
the  former  being  cnrved  forward  and  overhanging  the  latter,  it  would 
seem  that  the  object  to  be  attained  is  the  fertilization  of  the  flower 
by  its'  own  pollen.  But  a  knowledge  of  the  degree  of  perfection 
to  which  the  sexual  parts  have  attained,  after  the  release  of  the 
wings  and  carina  from  the  enveloping  vexillum,  dissipates  any 
uch  opinion.  The  anthers  have  not  acquired  their  fiill  develop- 
ment, while  the  stigma  is  perfect,  Judging  from  the  viscid  eecre- 
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tion  which  covera  its  surface.  By  the  time  the  anthers  mslure, 
the  stigma  has  b^(Dn  to  wither.  As  the  lower  flowers  of  a  clsater 
come  to  perfection  before  the  upper  ones,  or  rather  as  flowers  msj 
be  found  on  the  same  raceme  in  various  stages  of  development,  it 
is  possible  to  meet  with  some  that  mature  their  pistils  at  the  sune 
time  that  others  do  their  stamens.  It  is  obvious  from  Uie  above 
that  self-fertilization  is  out  of  the  question.  In  confirmatioo 
thereof,  I  might  cite  the  important  fact  that  on  a  vine  that  pro- 
duced  no  less  than  one  hundred  clusters,  each  bearing  at  least  filty 
flowers,  but  eight  legumes  were  counted ;  seldom  more  than  one 
was  found  on  the  same  flower  stalk ;  in  one  case  I  observed  two. 

When  a  Bomhus  visits  a  flower,  it  alights  upon  the  vexiUum,  and 
in  order  to  get  to  the  honey,  thrusts  its  proboscis  downward  be- 
tween the  keel  and  standard  which  are  in  close  contact.  The  effort 
thus  expended  forces  the  carina  bacliward  which  releases  the  sec- 
ond set  of  stamens  and  the  pistil  (the  first  being  already  free) 
iTom  their  confinement.  The  pollen-grains  being  already  ripe,  In- 
come dislodged  from  theii-  box-shaped  anthers,  and  fall  down  upon 
the  head  and  back  of  the  bee.  The  bee  passes  to  another  flower, 
further  ap  on  the  same  stem.  The  same  process  is  eflVicted,  which 
permanently  releases  the  stamens  and  pintils  (tlie  former  b^ng 
undeveloped).  In  the  act  of  retiring,  the  head  and  sometimes  the 
back  come  Into  contact  with  the  stigoiatic  surface  of  the  pistil 
which  projects  slightly  beyond  the  stamens,  and  which  being 
abruptly  curved  downward,  cannot  escape  fertilization. 

At  the  time  of  writing,  June  29,  1874,  a  second  crop  of  flowers 
is  visible.  These  are  principally  secondary  clusters,  which  have 
pushed  from  the  long,  pendent  compound  leaves,  which  are  to  be 
observed  at  the  basal  third  of  the  primary  floral  axes.  For  more 
than  a  week  I  have  attentively  watched  tliese  flowers,  in  the  hope 
of  witnessing  the  visits  of  bees.  Up  to  the  present  moment  it 
has  not  been  my  privilege.  Bombi  pass  and  repass  without  being 
attracted.  Within  the  woodwork  of  the  trellis  which  supports  tiie 
vine,  are  several  burrows  of  Xylocopa  virginica,  and  within  a  f^w 
inches  of  the  aperture  which  forms  tlie  mode  of  ingress  and 
egress,  there  is  banging  a  cluster  of  flowers,  whose  consptcnoua 
color  of  purple  and  strong  fragrance  could  not  fail  to  invite  atten* 
tion  and  induce  acceptance,  were  there  a  disposition  upon  the  part 
of  this  insect. 

When  the  clovers,  particularly  Tri/olium  prcetenBe,  are  in  blos- 


1  by  Google 


BOTAHICAL  OBSERTATIOKfl  IM  BODTHBKlf  DTAH.  267 

Bom,  &nd  the  delicJons  sweets  which  they  yield  ore  eagerly  sought 
after,  all  other  luxoriea  are  held  at  a  discount.  Bees  appear  to 
be  very  fastidious,  so  to  speak,  id  their  tastes ;  seldom  DoticiDg 
planU  of  ioferior  qualities,  except  as  necesiiity  demands. 

July  14th.  The  flowers  have  all  fallen  and  not  a  legume,  nor 
the  trace  of  one,  from  this  second  flowering  is  to  be  seen.  During 
repeated  exaniinatioDS  of  tliese  secondary  claeters,  there  was  ob- 
served nothing  in  the  structnrc  of  the  stamens  and  pistil  of  any 
flower,  to  prevent  self-fertilizAtion,  provided  they  had  come  to  mo- 
tority  at  the  same  time.  There  was  abundance  of  pollen  in  the 
anthers,  and  the  stigmatic  surface  of  the  pistils  was  open  and  coated 
with  a  viscid  secretion.  The  presence  of  bees  and  the  development 
of  fruit  in  a  few  instances  where  aided  by  those  insects,  associated 
with  the  opposite  conditiou,  to  wit,  the  absence  of  bees  and  the 
consequent  absence  of  fruit,  the  flowers  being  ready  but  the  bees 
being  unwilling,  are  incontrovertible  evidence  of  the  fact  that  bees 
are  essential  to  the  fertilization  of  Wistaria  Sinensis. 
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The  following  list  comprises  the  collection  of  plants  made  in 
the  above  district,  in  the  season  of  1874. 

The  numbers  given  correspond  to  those  affixed  to  the  distributed 
seta,  and  referred  to  in  the  previous  papers.  Where  no  numbers 
are  given  the  plants  named  were  either  scantily  collected,  or 
merely  observed.  In  a  few  instances  the  unnumbered  plants, 
though  belonging  to  this  locality,  were  derived  fVom  other  sources 
u  indicated  in  the  text.  Where  so  special  locality  is  given,  the 
valley  of  the  Vii^eu  in  the  vicinity  of  St.  George  is  to  be  in- 
ferred. To  the  notes  and  descriptions  following  any  particular 
species  furnished  by  other  collaborators,  the  name  of  the  author 
is  appended. 
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Tonninf  imill  olampi,  wlQi  the  flownrfD(  itami  qalts  eoatfantlf  branchad;  BiMfU 
(Um  UU.    Mar. 

Mo.  S.  DrlpUnlHii  anrwH  Ulehi. 

Mo.4.  irfOwruarCitortM  B«nth.    SutaClan.    Uaf. 

No.  B.  Brrierlt  rremnniUTorT.    BoiTS^diim  MU.    Ua^. 

No.  ■.  ArvUiMKon  Cnll/omtctim  Toir.  r™oignt'«  Rep.  p.  Sll.  t,  I.  Dry  |rrp»BOn« 
bllli  on  the  Vlrmn.  Hny.  DLflVn  from  the  dCHtriptlon  uid  flgnre  absTe  refSml  to. 
la  its  lew  bHlrr  Ailiii^.((not  S)  TSlred  e^iaule,  and  wblte  flaireTB;appuvDt]TblBiiil>L 

No.  T.   FKhtdmUda  Call/itniiai  Cbun.,  tut,  hgptcnUtt  Cm]-. 

Mo.  8.  Pt.i(vifM<m  OtN/bnilou  Bentb.  Upper  BsdU  Clara.  Jane.  Tbe  mof t  eaat- 
•n  localltj  (Tom  wbich  thla  well  known  Califqrnian  plant  baa  been  collected. 

No.   a.  .«niM(rfn>^r«(r(>Wiit9on.iK<ng'aRep.p.l7,  1.1. 

No.  10.   nrr^binUu  cnrifiitw  Nntt.    BeaTer-dam  Mt*.    May. 

Ko.ll.  Zfmfci  «iiM</bIla  NntL    Rookj  ledxea.    April. 

No.  II.   riqinllaiHnrlintaWBlp. 

Ko.11.  TkvtanooirTnii  m-r^xa  Hook. 

No.  14.  Pkftaria  KeiebtTTfi  GT&y.  Bot.  tTea',  Sep.  p.  8,  Tbla  apeclea  leema  to  take 
the  plare  of  the  more  FomrnoD  norti.em  apecles,  P.  dMi/mocarpa  Hook.,  In  all  UM 
monnlalnoiis  dlalrlcts  of  Soatheni  UUb. 

Vo.a.  BltaUtU^fDOkrrtKt)  WUUwnlKngel.    Sand  drlftf. 

No.  M.  LtjMhim  f>K<yi^rbl(Hi>  NaU.,  rar.  heltnfkgllam.  Laares  more  or  leaa  ni^ 
nt«  or  piDnatilliU}'  lobed.— The  preaenl  epeolmena  haie  tbe  leatea  coaraely  lootbed. 
In  the  Inwermnil  somewhat  lobcd.  tbe  npper  being  entire.  No.  m  Wataon  fl..  aundi- 
■■■■.  Var.  (7)nJ;nVaiii.King<*  Hop.  p.  SB),  Is  n  more  extreme  farm  with  motl  of  the 
leaTea  lobeil.  la  everj'  other  reipcnt  the  plant  le  eiai-tly  NDIInll'i)  L.  inrtffri/Mtim  (SI 
Taaer;  BtO  Woir  wbltb  has  learea  only  trw-lootbed  at  the  apex  or  enlire.  The  ape- 
elea  I*  praTl<te>l  with  a  aamowhat  wood]'  baie  and  thick  leavea,  gtabronn,  the  petala 
consplCDOiia,  eapi>nle  orate  to  orbicular,  marfriulssa  or  rerj  ncarlj  ao.  Bocky  ridfct 
Dear  Cedar  CllT-    July.— S.  W»Tios. 

No.  IT.  Ltpi-Uun  Frtmontii  WaLaon.  Klng'a  Rep.  p.  SO.  t.  4.  rrofaMly  brannbed 
from  B  perennial  woody  base,  forming  dlffuao  globular  ahaped  cityips.  1-4  ftel  'a 
height,  vith  copioas  rncemCB  of  finall  nhite  floivera.  -ncowled  by  crowded  dusliin 
of  aleiider  peillBellnts.  broadly  olicorilate  sUlqasi.  Tbe  flgnre  abore  re[brT«d  to  bi 
Wataon's  Report,  taken  from  an  lm|>erftict  triigment.  doea  not  do  Jnetlce  to  llila  Sm 
well  market!  apsclea.    Abundant  on  rocky  hill  aides  near  8t.  George,  Itowerlnx  In  Hay. 

No.  IB.  LtpiiUnm  monlanum  Null, 

No.  i».  LrptlluM  VrightU  Gray.  Stllquot  more  glnbrona  than  In  the  typical  apecirani. 

No.  90,  Artnaria  PmiltH  Qray,  Var.  glabretcmt  WalaoD.  A  much  flner  plant  UuB 
the  mora  common  northern  rorm  and  admirably  adapted  for  ornamental  rock  wort- 
No,  SI.  SItUarta  KIngll  Wataon  King'a  Rep.  p,  S»,  t.  0,  flg.  1-3.  lalerior  baain  of 
CenlralUtah.    July. 

No.n,  LttrMa  brackneatux  Sagelai. 

No.SSandJI.  0attiHiiaptrfollalaDoD.,Vtn,  Shaded  crevloea  of  Sandelone  rocka. 
Santa  Clara.   April. 

Ho.  V,  SpiuBralcea  Emorfi  Torr- 

No,  at.  Mateaitnm  aUt  Gray.    Bot.  Iiet'i  Sep.  p.  & 

No.  ST.  OlotiopetaloH  tpinttceru  Gttj.  Fl,  Wright.  Pt.t,  p.tS,  t.  It.  BeaTer4>B 
Uta.   May. 

Mo.  18.  Lama  tftxicana  Horio. 

No.lD,  Acer  gramUdenlalam 'Sua. 

Mo.  SO.  VJHt  ArUonlaa  n.  ap.  TooBg  branchleia,  leavoa  and  inDoreaceDce  denedy 
lloocose-lomenloae,  adult  naked  or  uanally  (at  leait  an  the  nerrea  of  the  learea)  beeal 
with  abort  baira;  leayes  (amaU)  orliluulate,  cordate,  with  a  wide  (aomellmu  TCT 
broad) Blnne, acate, with  Irregular. sharp, onon  rery  pointed,  rather  amall  teeth;  nrel; 
t-i-  lobed  with  rounded  slDUses;  leudrlls  Intermitting,'  branched;  fertile  lull oreHwMe 
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■Bi)  bnncha)  of  bcrrlei  aborter  than  leaf;  beniN  Mnall  or  mlddle-slied  (2-S)  linaa  In 
diiuneter) ;  smi])  moetly  3-3.  UAnallf  oMaw  with  a  ■■Dull  bat  pTomlnsal  cbalaia  ood 
mora  or  leu  IndisUnct  nphe.  VUIm  aMrniUt.  Var?  Gnr,  PI.  W-rlsll^  pL  1,  p.  IT. 
Torrey  P*c.  R.  Rep.  7,  Bui.  p.  9,— Common  along  the  ilraanis  of  Arizona  whera  It  waa 
Bnt  cDlIei-ted  bj  tbe  boluiiiCg  of  the  Meilcao  Boiindar]r.  and  of  aome  or  tbe  FacUo 
KAilroail  EipedUloDt;  litter  bj  Dr.  Falmer,  wlio  mide  an  especial  8tud7  of  It  and 
gathereil  Dnnuiraiu  speoimeDd  Id  mutare  frail;  Dr.  Pun?'*  collecUons  are  rrom  aooUi- 
weeiemUUh. 

WiUi  aoias  bealCilloD  iTeoluretobilrodaceaDtnrapecleaiulbLt  Intricato  Fenui,  and 
Mpocialljr  IB  tbe  Cordirolla  croup;  bat  as  thle  form  cannot  well  be  uulteil  with  an;  of 
tte  BlIleB,  It  will  hnre  to  (rj  and  stand  tot  Itself.  The  farms  bolonglng  to  tbe  Cordirolla 
STuiip  arv  dlatlngulshed  bj  Ibelrmare  or  leas  entire  learoaaod  amall  bcrrlBn;  tbef  ex- 
lead  orer  Ibe  whole  breadth  of  the  oontlDent  from  nortlieaat  to  loulbwest,  and  are  F. 
eoriifiMa  wttb  Urger.  broadl;  dentile/slabroua  iBuve*  and  em.itlfat  berriea  In  larpiT 
bODubwi,  raphe  uanally  alrunglj  deretopod  oo  the  top  uf  the  seed  aa  a  well  marked 
oord;  trma  Sew  England  to  Ulasouii.  Nebmaka  and  TuxBii;  V.  Hgnria  with  lariter, 
incUelj  dentate,  naaallj'  abarply  3-lubiid,  glabrous  leavua,  largor  beirlca  In  aroall 
boBBbea,  rapbe  allgbUy  Tldlbla  on  tup  of  aee-l;  IVoni  Cinada  to  the  Borkj  mountalna 
and  to  Texaa;  V.  Arixaniea  witb  smuller.  broidir  cordnle,  ahnrpl;  dentate  learflt, 
floeooae  at  Bnt,  gtabrona  afterwarda,  mlildla-slxed  berrkea  In  enmll  boncbee,  raphe 
more  or  leaa  lodlttioct  an  lop  of  eeed ;  V.  CaltAn'n'oa  with  mlddle-alieil,  narrowly  cor- 
date, broadly  dentate,  always  tomeiitoae  ur  canascent  leayea,  amall  berries  In  large 
tHUkctaaa,  raphe  Inrlalblfl  on  the  broad  seed ;  round  only  on  tbe  Faclilc  ilopa,  from  the 
SacrameDto  ralley  southwirrl. 

The  fruit  of  V.  ArUtmica  belongs  like  that  of  V,  Hparl.i  to  tho  better  claai  of  Ameri- 
can grapes;  while  that  of  the  two  others  la  scareely  edible,  this  ia  said  to  be  quite 
losclona,  anil  will  In  time  no  doubt  bo  ouItiTated.  in  a  wanner  climau.  Dr.  Palmofa 
•eeilB  have  well  germinated  wllb  me,  but  the  rlnee  perisbed  In  the  climate  of  St.  t^als, 
after  a  liagerlng  existence  of  ecToral  year*.  The  aeoda  show  a  remarkable  rurlnbillty 
in  form  and  markings  ao  as  to  weaken  to  aome  extent  their  apociaii  value.  1  Bad  them 
generally  obtnae,  but  emarglnale  and  eren  notched  on  top;  the  uhulain  Is  Bmall  but 
usually  quite  prominent  and  la  narrowed  npwaniB  Into  the  raphe,  whioli  on  Ilia  top  of 
the  seed  becomes  bicoasplcuoaa,  or  la  some  Instances  remains  qnite  promiaenl. 

Dr.  Parry's  epc«jlmens  fVom  sonthwestem  Utah  are  dlstlngnlahed  ttom  all  Iha  AH- 
looa  specimens  I  huTO  seen,  by  haTing  somewhat  lobed  leiiea.  Their  sterile  flowera 
exhibit  the  usual  A>rm ;  longer  anlhara  on  long  (traight  fllamenta,  whluh  In  the  bud  are 
inllexed ;  In  the  fertile  Bower-bud  the  slaraena  are  shorter  than  the  plxtll,  the  tllameDia 
atraight  and  acotcely  a*  long  as  the  (hart  anthers,  and  alUr  fecui'ilation  rucarvcd.  1 
eould  dlscoTer  no  dlHerenee  In  tbe  condition  of  the  |iOllBn  of  both  kinds  of  flowers. 
TbU  aeema  to  be  the  ordinary  form  of  the  IteriUe  Bowers  In  our  wild  apeclee,  and  In 
some  cultlToled  oaea,  while  aome  other  slocks  he:ir  fertile  flowers  wllh  long  stameos, 
lhD4  cooetltuting  the  Incompletely  polygamous  ohnmeter  of  onr  grape  vines;  purely 
piatillale  Bowers  I  have  nefer  seeo,  and  doabi  whether  Ibey  exist.  — Dk.  O.  Enukl- 

Nd.31.   ICnBwWapanVDNa  BeDlb. 

ISa.m,.   PiAggala  mbtptMia  WaUoo.    Am.  Nat,  Vol.  tII,  p.  tW.    Cedar  City.    July. 
Ko.  ai.    ridatHguatlMa. 

Ko,  31.   TiifMMm  SlngUWatgna.    King's  Rep.  p.  B».    Intermediate  la  some  respecia 
between  L.  BtUntdtri  Gray,  and  8.  BttkwUItU  Brewer. 
Ko.  :q.  Tyt/iiUitfi  erioccpAoluiit  Qray.   Sheep  range.  Cedar  City.   July. 
No.lQandaB.  HssociHa  ril^liia  Benth,  Vara. 
No.n.  HotaeUarigidii  Beal^ 
Mo.  30,  fiMocHiiAitfrfaiHitaTorr.  A  Gmy. 

tte  onllnaij  oeourreDce  in  alt  onr  grape-vines  with  the  eicepllon  of  r.  Lalntea  and 

Ml  oiiposHl  to  it;  all  I'hl*  only  In  well-grown  canea.    Tills' oharacler  dlMlngulfibes  at 
...  ...  « — .  .f  w«/.  r.j — .„     n — .i-j  ,.^A^,.  ._»  round  In  all  our  apanlea,  with 
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No.  n.  J^N^fiwi  brnrfcnsHi  WaUoD.    Klng'a  Bap.  p.t3,t.  T. 

Nd.U.  LupUut  IPlatfoirpot)  BUeri  W^aoTs.  Proo.  Am.  Aud.  Tol.  i.  p.  M>.  H. 
■p.  Idw,  enUsaeaat,  bnmciiini;,  looaalr  and  hIUj  tUIodi;  iBsfleU  S,  DblsnecoUta  »-• 
llH*]ong,acatieb.  niiaoth  aboTe,  aborUr  Hmb  (be  ilaoder  pMlolai ;  raeemea  ilHirt.  (Mr 
floweird,  on  elongated  pedanclBi  eqnalUng  the  learea;  pedicel*  alxnt.  tcalM«di 
bracta  aborter  than  tlie  calTi;  biacUeta  linear;  calri-lobe*  barbacenii,  (ooOnd,  1 
llDCt  long,  tba  upper  a  liule  aborter;  petal*  llgb(.parplo,  S-4  linealong;  {H>d(-SUB«a 
lODKi  Med  a  line  or  more  broad. 

An  iniereallng  addition  lo  (hia  MCtton  of  the  gaoaa,  dlitlngolshBd  nsdllr  tnm  L. 
piuiliiu,  by  l[:<  more  aleader  hibU,  Miter  pubeecence,  and  capitate  long-pedonded  »■ 
eeme*.  WaablngloD  Co.,  S.  UlBb  (A.  L.  eUcr,  tS73] ;  Loma  on  the  Bio  Granda.  a.  04- 
ondo  (laS  WolO.    8.  WAraoN.    Pine  Taller.  8.  Diah  (Parry  1874). 

No.  U.  Aitragahu  eHonorjHU  Watson.    Klng'a  Hep.  p.  71. 

No.  ta.  AUragatui  ametni  Mnj.    Beatar  dam  Uta.    Hay. 

No.  4S-4S.  .^alnvoAu  c|«Hnu  Urar.  PI,  Feadl.  p.  U.  This  apeeiea  oeema  to  bewell 
dlatlnfaiabednroin.J,  SkorUamu,  la  wblcb  It  baa  been  referreil,  br  tbe  legnmea  irhtcb 
■rebroadeat  Dear  tbe  middle  and  nore  orleaa  altennale  into  tbe  calyx  eapoclaliyirb^ 
inmatare,  and  by  ifae  narrower  oblong  aeatiah  leaned,  lu  J.  Siiortianmt  tbe  wider 
pod  ia  ronnded  al  baae  and  atrlclly  aeaiile.  the  learea  auborbicalar,  mostly  obtoM  or 
tetDM,andtba  pubeaceovo  or  tbe  calyx  not  cloHly  appreeaed  aa  la  tbe  other.  A.Stcr- 
Uamn»  ba*  been  coUei^led  lu  the  mountain*  of  Colorado;  A.  cyoiuu  In  New  Jfextea 
and  AriiouL    B.  Watsus. 

No.«T.  AltT»galH$  atralnt  Wattoa.    King's  Rop.  p.  SO,  t.  11. 

Mo.U.  Atlrngabu  dipkftiu  GT*r-    Cedar  City.    July. 

No.  00.  Aitragalat  NaltalUanut  DC.  Var.  ooKKflit. 

No.  m.  AilragaluimtiiacarpiuQrm.y.'Via.    UedarClty.    July. 

No.U.  .^)f m^Iut  ImakvoarTiM  Gray.    CedarClty.    July. 

No.  SS.  AUragalut  SomoraGnj.    Cedar  City.    July. 

No.  St.  AUragalvi  Kniraplifta  any.    Cedar  City.    July. 

Na.SS.   Oxgln^U  camptMlrit  1..    High  mountalna  near  Cedar  City.    July. 

No.  te,  /VwHH  (£avl«croclada>)  /aMculala  Urny,  Proc.  Am.  Acad.  Vol.  I,  p.  H. 
£HplMtocladM/'4WieHli>fM,  Torr.  PI.  Fnm.  in  Smith's  coutr.  p.  10.  t.  S.  Abandut  oa 
■11  roeky  slopea  In  tbe  Tullsy  or  the  Vlrgen ;  fl.  Apiil;  It.  June,  popularly  Itnawn  In 
tbla  section  aa  ■•  the  wild  almond." 

No.SI.  ColtogimtnimoiUiiiiiaTorT.  Pi.  Prem.  In  Sinitb'aCanCr.  p.8,  t.4.  Howeiinf 
in  May,  milUng  in  Juoa.  A  rery  common  ahrub  on  tbe  bilii  near  St.  George ;  lOUage 
deap  green;  flowera  bright  yellow,  copiooa.  The  mature  ftult  la  laid  to  begreedUf 
browied  on  by  aheep  who  thriie  on  It. 


No.M.  CnTMnrpiu  f ntHealM,  n.  sp.  WatMn.  Pros,  Amer.  AcAd.  Tol.z,  p-SU.  (C- 
br«>(l<«'<uarKiUK'sKep.,  p.  SI,  notororar).    CedarClty.    July. 

No.  00.  Cowaala  itejHeana  Don. 

No.UI.  ifeubkeni rHteacna Torr.    Stanab.  Bep..  p.388.  t.l>. 

No.  fll.  A16«  vOoMlMinHHt  Purah.    Pine  Valley.    Jnue. 

No,fl3.  <SnollieraaMeauHtK\ttt.,yat.ir)dteitmbau.  Law.aendingontftmnUiebMa 
decimibent  naked  brancbea;  leavea  ablong-Ianoeolate,  petloled,  sinuate,  dentate;  e^ 
moD  In  dry,  aandy  aoil  near  St.  Ueorge.  -  Watsom. 

No.  S4.  <£iio(Arra  Johiuoiti  a.  >p.  ReMmbling  IX.  jtrimiMrit,  but  the  Bowi^  laif* 
BBd  yelloH.  and  tbe  atlgmaa  elongated.  Petala  one  iri|h  long,  tbe  oalyi4ube«qialIlBg 
or  exceeding  the  leaTea ;  cnpaulea  S-11  llnea  long,  somawbat  *-anglsd,  atrosgly  nerrad, 
not  crerited.    Common  on  all  diy  bills  near  8t,  George.    Dedicated  la  1.  E.  Joks- 

No.  73.  iXmtherafCligUtmloJ  Panyt,a.»p.  l<ow,  dUrnMiy  branched  Rwn  the  base, 
TiUous  nltb  spreading  hairs;  stem*  leaiy;  leayea  oxato  to  oblong-lanceolate,  H  i"** 
long.aub-slDUately  toothed,  cuneate  or  aomctlDiea  cordate  at  base,  upon  a  alendei,  olla 
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dangited  petiole;  the  Blender  1)nncta»  and  petioleianbtended  bfniullMMilebnabj 
lowcn  dMp  fellow  or  oninEe,  occaelODallr  spotted  witli  red  lDilde,3-4  lines  Uroad; 
alfi-tDbe  4  Una  IodRi  diutdw,  ibe  Il|ii  of  ttae  lobes  not  free;  enptule  smoatb,  4-4  line* 
long,  ucendisB  opon  tbe  more  or  lees  delleied  sleoder  and  oftmi  elon^ted  pedicel,— 
SMngDlebrd  from  onj  (Ona  at  <B.  icafwWfa,  bf  Its  smaller  oapsnle*.  more  dellexed 
pedicels,  l)rWit  jellow  flower*  iikI  peculiar  bablt.  Abundant  In  bare  gjipseoaa  da? 
hills  near  St.  Ueorge;  fl.  Haj.— 5.  WiTBON. 

No.  n.  (KHolkera  6r»4>a  Qraf.  Ver;  rariable  In  site,  from  4  to  IB  Inches  high. 
Boctj  hill-sldea  near  SL  (George ;  fl.  Uaf. 

Ho.  Tl.  tEnoUttra  ^evlpti  Gray,  far.  partV»ra,  Of  a  mnch  more  branotilnK  habit 
thai  the  preredlnE;  the  leavea  more  dbtlnctl;  vlnnata;  iDfloretceoce  more  slender; 
flowen  pale  yellow,  the  petals  S-3  llaes  long.-^S.  WATion. 

^o.75.  /■efnbtnyz  ^arrtrl.  n.sp.  Gra^  Proo.  Amer.  Acsd.,  »ol.  x,p.H.  Frutescont, 
branebes  lealf  np  to  the  conileDSed  splcste  beads  of  dowers ;  lower  leares  ublong  or 

acute  St  base,  abort  petlolste;  lobes  of  Ibe  calyx  linear,  twice  as  long  as  IbeoTarr. 
a  little  Bborter  Ihan  Uie  jrellow  uagnlcalste  petals.  Cloeel;  resembllns  P.  ntUdiu 
Watson,  oT  sonthern  Nevada.  A  low  braneblng  safTniteBcent  plant  wltli  coploni  re- 
mains of  dead  stalks  sndlUed  leaTesof  a  pearl;  wbile  rolor.  Foandatanlf  a  single 
loealit]r  near  St.  GeorKe ;  D.  June. 

Mo.Te.  MaiUrlia  mtUUfforaHlvU.    The  common  Cirm. 

NO.T7.  JleatirtlawMlH/hraiiMt.    Tar. 

Mo.TS.  lfflitzcliaRuU{|faraXuIt.    Var.(?).    3eo  abore  page  IB. 

No.  n.  Mnuaia  f  KmatidtJ  «ms  Panr  Gray,  Proc.  Amer.  Aoad..  toI.  x,  p.  71. 
Bub-erect,  branching,  ver;  blspid  with  slinging  britlles  Intermixed  witb  smaller,  roaujr- 
barbed  hairs;  leaves  orbicular,  uneqnally  siibKlentale,  peunlnerred,  lower  petiolate. 
spper  aeeaile,  partly  clagplrg  Rt  the  baFe;  pedanclee  and  pedicels  short,  sub-corym- 
bose;  llo wen  large,  petals  light  yellow,  oborate.  mucronate,  odea  lipped  wllhasmall 
tuft  of  hairs,  nearly  twice  as  long  as  tbe  lanceolute  lobes  of  Ibe  jiereUtent  calyx,  Jeold- 
oons  al  maturity  la  a  single  piece  with  the  Tsry  nnmerona  slamena  anil  united  fliamenta 
fbrming  an  internal  corona.  Snb-pendenl  from  crerlces  of  perpendicular  sandstone 
rock*  on  tbe  Santn  Clara:  B.June. 

MtnSi^la  (  Barloaia)  tritxrpU  n .  ep.  A  span  bigh.  rather  Btont,  epnrsely  blipld  with 
slender,  pimple  briatbis,  and  rongliirh  with  the  shorter  and  peculbir  pubescence  of  the 
gmnpi  learea  pelluled.  oblanglanceolate,  acute  or  acuminate,  ainaately  pInnslUd- 
Motheil;  flowers  very  ebort-peduncled,  Inrge;  onlyi  brnelcolale.  Its  lanceolate  aaba- 
late  lobes  abont  Hie  length  of  the  turbinate  tube,  aud  half  tite  length  of  tbe  S  apatulate- 
eborate,  light  yellow  petals;  etamena  rery  numeroni,  all  ueaily  alike  and  anlhllbrouB, 
rather  shorter  tbnn  the  calyx;  fllamente  narrowly  linear,  slightly  dilated  upwiirda, 
Wblte  wlOi  an  orange  colored  base  near  Uie  Irlcu'pldale  apex,  the  euliuiate  lateral 
cnapa  aterllo,  and  twice  the  length  of  (he  middle  one,  which  bean  tbe  obioiig-lineac 
anther;  style  J-clefl;  otuIcb  pretty  numerouB,  apparently  In  two  eerles  on  each  pia- 
eeola.  Apparently  annual,  only  a  single  specimen  brought  by  the  mail-rider  front  the 
desert  dlsiricta  south  of  St.  George,    Uay.— A,  Giur. 

No.  M.  CVnwpfenisjmrptirfu*  WatBon.    Ah.Nat.,  Tol,  rii.  p.  MO. 

Kc.  81.  -iffrrHtaoriilsnlalfsBenlli.  ftHook.    High  mounlalDB  near  CedorCity.  July. 

Mo,  82.  UpHsHeun  ta-piaontm  iiny.  Proc.  Am.  Acad.,  vol.  ril,  p.  347.  Gleraled 
ibeep  ranges  of  tbe  Wabsatch  near  Uedar  City  ;  July.  The  remarkable  perslBtcnce  of 
this  species  in  the  locality  Inillcaled,  where  it  is  found  covering  extensive  tracts  to  the 
exclusion  of  other  moro  nutriliouB  vegetation  —  one  of  the  few  native  plunta  that  can 
maintain  and  even  extend  its  foothold  under  the  usually  destiuctive  agency  of  sheep 
giBitng— is  rery  euggCBtive  In  Its  bearing  on  tbe  queiitlon  of  tbe  modifying  iuflnejiec  of 
ealUratlon  anil  aettlementon  tbe  natlte  vegetation  of  any  newly  occupleil  district.  A 
•omewbat  simUar  coaditloa  of  things  in  southem  Colorado  bos  lRti>ly  given  rise  to 
aetnal  warflire  between  sheep  and  cattle  berdeta,  the  latter  contending  that  the  Intro- 
duction or  tbeep  and  close  grating  fovors  the  growth  of  plants  polsououa  to  cattle. 

Bo.  83.  i><«feili«ram,A-eN4etTv4  Watson.    Ah.  Nat.,  vol.  vii,  p.  301. 

Mo.  84,   CtmvterM  hrvMalUniu  ToTT.  A  Gray. 
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Ko.  ftt,   Peucrdamtm  nacroain'*"'*  Kutt. 

Ko.M.  CsJfmBcwKMlnoiMUnr.    Dr?  nvkj  clopM  on  Ibe  Santa  Clan. 

I  aoUum  muUifoTVm  Kellogs-    Uountiin*  iwBr  Cetior  Cilf. 

No.  B7.  £)iiijiihi>r<cir7iui  tpa^bm- UrRy.  ReTlJ.S]'inph.  Jour.  LliiD.3iHS..Tal.iir,p. 
13.  A  (lender.  In tricntely  lirn octal ng  xhrub  with  tmkll  le>Te*  uid  Iouk  ■lender  corolla, 
white.  linked  with  pink;  X-3  ftiel  higb;  abuudant  amonB  ihailed  rocki  adIcriDing  (he 
Virgen;  fl.Juno, 

No.  88.  Srmpkoriearpta  artopHOiu  Graf.  Betla.  ermiih.  Jour.  LIdd.  Soc.  toL  xir. 
p.  11.    Uountalnelieiir  Cedar  City.    Jaly. 

Ho.  BO.  BrleJtilliaUiiir<-tla  D.C.EuUia.    Klsg'a  Bep.,p.  117, 1.  IS.    OdarCllj.   Julf. 

No.  to.  BrleUUiifitraelflf^a  Gray.    Prac.  Am.  Acad.,  to).  rlll.p.SaO. 

KonA'"rtorllfMiuiiiMj.  Proo.  Am.  Acad,  vol.  vll.  p.SU.  A  eonnuoD,  Urg«- 
Sowercd.  pals  blue  epeciei,  growing  Id  rocturevlces  near  St.  George;  fl.  Ma;. 

No.  M.  EHfrron  HellliUaitnim  ymt. 

No.  83.  Ertgeron  ilenopkfUum,  var.  Mrapleurtim  Gray.  Very  abowj  vllh  Ita  light 
blue,  copiou*  rajed  llowerg,  groirlng  in  crerlcea  of  anndita^.e  rocks  near  St.  Georga; 

No.  St.   TmmtnuHattrigotaHaU,    Cedar  Clly.    July. 

No.  tl.  St-lidago  ptiaiUatlutt.   Cedar  City.   July. 

No. OS.  AcamytopoppHi  iptutroctiikalut  Gray.  proc.  Am,  Acad.,  Tol.  Till,  p.  CM; 
Torr.  In  Pacif.  R.  O.  Eipl.,  rol.  *ll,  p.  11,  t. ».  Common  an  dry  hills  near  St.  Geoige; 
d.  June. 

Ito.m.  Ap'tv^||ll^nfar^foHu^DC.    8nndEtons  rocks  on  Iha  Santa  CIsTs.    Hay. 

No.  08.  JVaaKTiadiinoMGray.  Abnndsnt  near  St.  George.  >VheD  In  (Ull  bloom.  In 
Mnj.  the  sliiiDdunI  pollen  discharged  tr.iu  a*  an  Irritant  slemututory. 

Framffia  erlBtenlra  limj.    Troc.  Amer.  Acad.,  TOl.  tU,  p.  34S.    A  alinib}- 

4ftoethlgh;  only  Ule  rriiillngeperiuiens  collected.    June. 

No.  B».  Utmemtclta  SuUota  Ton-.  *  Gray.    PI.  Fremont,  In  Smith's  Contrib.,  r<M.  il. 


n.  May. 

Ha.  lul-  CAoiuc/lxnaeroalAaD.  C.  Eatab.    King's  Rep.,  p.  ITI,  1. 18. 

Mo.m.   CTImueCftafeHoldM  a.  A  A.    St.  George.    May. 

No,  1<H.  ChanacHi  airphoMiila  Gmy.    Bol.  Uex.  Buund.,  p.  M. 

No.  101.  AcllmilipU  lanota  Gr»j.    Proc.  Am.  Acad.,«ol.  li,  p.  ISg.  uola. 

No.  105.  Aclinotrpii  Waitaeti  Gray.    Proc,  Am.  Acad.,  rol.  ii.  p.  IBS,  Dots. 

No,  lOX.  SgTitfictiopappiiM  FTemimHi  Torr.    Pacll.  R  R.  Rep.,  tol.  it.  p,  100,  t.  U. 

Nu.  107.  Htfn'nopii/ipuf'i^riu  .Suit.    Pina  Vnllvy-    June. 

No.  108.    Thrl/iperma  tubiimpli-i/ulivm,  mr.ici'paiUm  Giaj,    Bot.  Hex.  Bound,,  p. 
Mne  Valley.    June. 

No.  109.    TluUtperma  mbaudua  n.  sp.,  Gray.    Proc.  Am.  Acad.,  tol,  i,  p.  71.    Low, 
■hort-lrHl>  from  s  much  ditiilad  perennial  base;  leaves  Ihickened,  ilgld.  l^-teinale, 
t,  ilneur.lan<;colHM  or  oblanceulste ;  iiednnclea  simple,  scaplfarm,  abflal 
>Bn  high,  rays  none:  acbeiiia  imoath,  anrmounted  by  an  obtuse  t-S loolhed  naked 
inn.    Cedar  City.    July. 

0,110.  (7yrnnal<Hn<a  VuMiUiGrny.    Pine  Valley.    June. 
a.  111.  Aciiatlla  JlicAardKniil  Kau.    Var.(?).    Fine  Valley.    Junr. 
n.  111.  LBf/taalanilvlifiall.  A  A.    Bot.  Beecb..  p.SS8. 
D.ll!.   H^iaHatora-Ui  T.iGr.    PI.  Keiidl..  p,  7S;  Sltgr.  Rep.,  I.  S. 
0,111.   /'«o(ft|r™(u  onnno  Gmy.    PI.  Wright,  parts,  p.  IW. 

o.ia.  J'lalligrolttramaiiitmaGirkj.  Troe,  Am.  Acarl.,  tol.  vil,  p.  set,  note.  Up- 
end lower  ell rAce  or  tbe  leave*  scurfy  pubescent;  the  edges  or  the  loaTo  and  pe- 
!B  closely  set  vltli  clliat«  Jointed  hairs,  looking  under  a  lens  like  a  ttrlng  of  besdi, 
ee  ewollcn  glandular  iiortious  couIbId  the  aromatic  i-eaiiious  oil  that  give*  the  pe- 
ar heavy  odor  to  all  the  speclos  of  thii  gtnna,  being  most  marked  la  this  pa*^ 

riatkyrele*  SiAollU  Gray.    Proc.  Am.  Acad.,  tol.  ii,  p.  108.    A  tingle  ipecl- 
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mm  or  lliia  irell-mackeil  fpeeloa  wni  bmnght  by  the  mall-rlder  from  the  lower  Tallojr 
or  llie  Vityen. 

tio.  110.   BaikfaplmirailuUaHATT.tGTaj.    Fl.  Penill.  |>  lOS. 

No.IlI.    SlgUxHnemleivpoideiGnf.    PI.  Wright.,  parts,  p.  81. 

No.118.    TVfniriynf.i  JptHMO  H.  a  A. 

No.  110.  TCradfVita  fflabrala  Tott.  A  Gnj.  Picir.  R.  Hip.,  Tol.  fl,  p.  ISi,  I.  i.  Sotier 
ViJIey. 

No.  IM.  OaUlardlaacavllitt.tp.  OraT,  Proc  Am.  Acad..  tdI.  i.  [i.  73.  Low,  poran. 
ninl,  pubemlenl;  lesves  much  rroiriled  on  the  thickened  cniidu,  rlighilj'  flcrliy,  oho- 
rats,  petiohce  with  undiilule  oi  aub-denlats  niiirgln»i  sonpo  naked,  less  Ihau  a  »pau 
bigb.  iDonoi^phaloait:  Incoliicre  nhorterlhaa  thediik,  outer  si^alca  oTute'nIilonK.  inner 
luceolnte.  elenderlj  acuminate;  fiowera  of  IJie  ray  and  ditk  yellow ;  chnff  of  the  ra- 
teptacle  abort,  OTale.tnbnlHle :  lobe*  at  Ihe  disk-llowera  trianfialarHiTnte,  aumewbat 
obtoae;  acaJes  of  ibe  pappus  S.  uvate-oblons,  pointed — Qypsei ins  clay  b'lla  near  Cedar 
City.    July. 

Not.  |jl,12i.   GaiOanHa  planal^iln  Ton. 

No.l^.  Snuf1«  OovglatH  DC,  ynr.iO- 

No  lU.  ArlemI  ti  /rj,!*.  Niitl.    Valley  of  the  .'tovier.    July. 

Sa.m.  Dieoria  exvHctni  Ton.  tiinj.  Bat.  Mex.  Boand.,  p.SI.  1.  30.  Onlyalbw 
immainre  pMnts  obuincil,  showing  it  to  lie  nn  sunuut.  apparently  Ooirerlng  In  AuguM 
or  September. 

So.  IM,   CnlfHt  imduti/Bi,  rar.  eati'»i.-tJii  Gray,    Proc.  Am.  Acad.,  vol.  x,  p.  41. 

No.  ItT.   f.'ufcm  .Jr.joniciu  (iray.    Proc.  Am.  Acad..Tu1.  x.  p.4t.    CedarCIly.    July. 

Xo.  IS).  LygodfiMla  ffraadif^ra  Turr.  A  Gmy.  Gray.  Proc.  Am.  Acad.,  lol,  U,  p.  aiT, 
D»u..    Cellar  City.    July. 

So.  lia.  GlfjUiflnira  ttittcia  Gray.  Proc.  Am.  Ara'l..  vol.  ii.  p. ill.  Biennial;  0. 
Uay.    See  above,  Av.  Nat.,  vol.  ii,  p.  20. 

No.  IM.  iI.iUKolhTiJ:  Coutttri  (ir;\i:    Proo.  Am.  Acad.,  Tul.  Ix,  p.  113,  note. 

Sii.  131.  j/iiiieo<ftrteioBdfcoWiaTorr.4Gray.    Gray,  P™e.  Am.  Acad.,  vol.ii,  p.8M. 

.    Ualtiiulhrix piatyphyllaQruy.    Proc.  Am- Acad.,  Ml.  Ix,  p.  iU,  note.    Lower 

valley  of  the  Virgen;  Uay. 

So.  tH.  Strphaaimt<iaTli<irbtHiini\VM.w«ia.    PI.  Thiirber,  p.SK. 

So.  !S3.  LggoiUtmia  aiipia  Gniy .  Proc.  Am.  Acad.,  vol.  ii,  p.  aiJ,  note;  B.  June- 
No.  Ut.  Strphanamtrla  exigva  Suit.    Torr.  A  Gray,  flora,  vol.  S.  p.  (73. 

No.  1^15.   TVoiiiaon  siiriinfiiicuni  Hook.     PI.  Bor..Am.,    vol.  I,  p.  3M,  c.  IM.    Pine 

Ko.  138.   C>rfffan«rt»  »-H(f««  Gray.    PI.  Wright.    PurlS.  p.  101,  t.  U. 
No.iST.  Uiil-onlhHi  TWrryi  Urjiy.    Proc.  Am.  Acnd,,  vol.  ix.  p.3l3.  note;  fl.  April. 
Vo.ua.  rtg/lanqoU  Sto-MtzicanaGny.    PI.  Wrlghl.  part2,  p.  101;  B.  April. 
No.  139.   JficruMriiBuicro  tuIoGray.    Proc.  Am.  Acail.,Tol.  ix,  p.Sll.  note. 
So,  140.  iftcroteritHHtati/^liaiiraj.    Proc.  Am.  Acnii..  vol,  in,  p.  ell.  nolo. 
Nn.  111.   Pireila  miracepkaia  DC.    Di-y  ivieky  i.lopee  nearSt,  Guorge;  S-3Ibethigh 
a.  June. 
.So.  IB.  £n«MnOi«/orn(<nNutl.,  var.  (?). 
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THE   INVERTEBRATE    CAVE    FAUNA  OF   EENTOCKT 
AND  ADJOINING    STATES. 

BT  A.   8.   PACKARD,  JR. 

I.  ARANEINA. 
In  ui  article  on  the  insects  and  crustocesuR  of  Mummotli  Can, 
based  on  specimens  obtained  by  Messrs.  F.  W.  Pntoam  and  C. 
Coofce,  piibliBhed  in  1871  (Ahericak  Naturalist,  toI.  3),  I 
expressed  the  hope  that  thorough  zoological  explorations  of 
Mammoth  Cave  would  be  made  by  a  state  commission  or  by  per- 
sons acting  nnder  the  authority  of  the  state.  This  hope  has  been 
Ailly  realized.  Since  the  publication  of  the  "Mammoth  Cave  and 
its  Inhabitants,"'  the  new  geological  survey  of  Kentucky  has  been 
instituted,  under  the  charge  of  Prof.  N.  S.  Sbaler,  who  invited 
Hr.  Putnam  and  myself  to  explore  the  caves  of  Kentucky  under 
the  auspices  of  the  survey.  Accordingly,  during  portions  of  the 
months  of  April  and  May,  1874,  I  examined  Mammoth  Cave  and 
several  adjoining,  t.  e.,  White's  Cave,  Dixon  Cave,  Diamond  Cave 
and  Proctor's  Cave,  in  company  with  Prof;  Shaler  and  Mr,  F.  G. 
Sanborn,  assistant  on  the  survey,  and  subsequently  Mr.  Sanborn 
explored  these  and  Carter  caves.  Id  company  with  Prof.  Sbaler, 
I  also  made  a  slight  examination  of  the  four  Carter  caves.  Fully 
appreciating  the  importance  of  the  subject  of  cavern  life  and  of 
comparing  the  fauna  of  different  caves,  ?*rof.  Shaler  invited  me  to 
visit  Wyandotte  Cave,  and  the  Bradford  caves  in  Indiana.  The 
Bradford  caves  I  visited  in  company  with  Dr.  John  Stoan,  of 
New  Albany,  In<).,  who  bad  already  examined,  with  much  success, ' 
many  of  the  small  caverns  in  southern  Indiana.  Hia  observations 
on  the  temperatures  of  the  caverns  of  his  state  are  of  much  ioler- 
est,  and  will  be  published  in  a  succeeding  paper.  The  collectJons 
made  by  him  and  contained  in  the  Museum  of  Natural  History  of 
New  Albany  were  also  examined,  and  he  has  kindly  sent  me  other 
material.  On  my  return  I  examined  Weyei^'s  Cave  and  adJoininK 
Cave  of  the  Fountains  near  Staunton,  Virginia,  and  discovered 
about  twenty  forms,  where  before  none  were  known  to  inbabit 

.    Wltb  two  pUlei  wid  fU- 
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those  caves.  In  the  autumn  Mr.  Futnam  made  a  thorough  ezplo- 
ratioD  of  Mammoth  Cave.  These  papers  are  accordingly  based  on 
material  collected  by  him,  Frof.  Shaler,  Mr.  Sanborn,  Mr.  Cooke, 
Dr.  Sloan  and  myself. 

Mr.  Emerton  kindly  identified  and  described  the  spiders  of  the 
caves,  and  his  paper  and  drawings  accompany  thia  aiticle.  The 
Coleoptera  have  been  identified  by  Dr.  LeConte,  the  Diptera  by 
Baron  Osteo  Sacken,  and  the  only  Neuropterous  insect  found,  an 
immature  Psocus,  has  been  figured  aod  identified,  so  far  as  it 
could  be,  by  Dr.  Hagen. 

Without  at  this  time  speaking  of  the  physical  aspects  of  the 
caves,  I  may  say  that  the  life  of  tiio  caverns  is  much  more  abund- 
ant than  I  had  supposed  ftom  the  accounts  given  by  others.  The 
spiders  were  found  not  infrequently  in  all  the  caverns  mentioned 
in  the  notes  appended  to  Mr.  Emerton's  descriptions.  I  should 
say  that  the  spiders  were  equally  abundant  in  Mammoth  and  Wy- 
andotte caves,  but  they  were  most  abundant  in  Weyer's,  where 
Uiree  species  occurred  They  were  next  commonest  in  the  Carter 
caves.  These  are  small  caverns,  none  more  than  a  mile  in  ex- 
tent ;  "but  it  is  interesting  to  observe  that  in  Mammoth  and  Wy- 
andotte caves  respectively,  both  between  five  and  seven  or  eight 
miles  in  extent,  so  far  as  rude  measurements  show,  there  was  but 
a  single  species.  The  following  table  shows  the  distribution  of 
the  six'species  of  tme  cave  spiders : 


TNeeltcneOarteri. 


NcatlcQB  Carteii. 
LiDTpbta  aubterraii 
LlDTphU  Incerta. 


NeMlCDi  pBllldiu. 
Linyphia  Wersri. 
LinyphlalDcerU. 


It  will  be  seen  that  the  two  largest  vnd  consequently  most  an- 
cient caverns.  Mammoth  and  Wyandotte,  and  in  which  the  phys- 
ical environment  of  the  species  is  most  unvaiying,  have  but  one 
species  each.  The  Anthrobia  martiinoutkia  is  only  found  in  Mam- 
moth, and  the  small  caverns,  f.  e..  Diamond  and  I^x>ctor's,  situated 
about  five  miles  from  it.  No  other  species  occurred  in  these 
smaller  caves.  The  only  spider  found  in  Wyandotte  Cave  was  tlie 
lAnyphia  Bubterranea,  which  also  occurred  in  the  Carter  caves, 
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while  ID  the  Bradford  C&ve  occurred  a  Nesticus  thought  by  Mr. 
EmertoD  to  be  ideatical  with  Nealictis  Carteri.  The  CarUr  cares 
nod  Wearer's  cavea  are  small  carems,  all  perbape  less  than  hair  a 
mile  in  length,  with  tbe  exception  of  Bat  Cave  which  is  perhaps 
over  a  mile  in  length ;  tbe  distances  are  uncertain,  these  caverns 
winding  about  very  irregularly  and  their  length  is  only  estimated 
by  gnesswork. 

It  is  in  tbe  small  caverns  of  Carter  Count;, Kentucky,  and  Iha  two 
Weyer's  caves  (Weyer'a  and  the  adjoining  Cave  of  the  Fonntnins) 
which  arc  often  b»t  a  few  (leas  perhaps  than  a  hundred)  feet  below 
the  surface,  that  the  variation  and  number  of  species  is  greatest. 
In  each  set  of  caves  there  are  three  species,  to  one  in  Mammolh  and 
Wyandotte  caves.  The  individual  variation- was  the  greatest  in 
ifesticus  pallidas,  and,  as  might  be  suspected,  in  the  eyes.  Tlie 
degree  of  vuiation  is  indtcated  in  Mr.  Kmerton'a  description. 
.  Tbe  epidera  occurred  more  abundantly  In  all  the  caves  than  we 
expected.  The  individual  abundance  was  greater  in  the  smaller 
caverns,  especially  the  Weyer'a  caves,  than  any  others.  In  tlie 
Mammoth  Cave  the  Antbrobia  occurred  under  stones  in  dry  but 
not  the  driest  places,  on  the  bottom  at  different  polnta  in  th%  cave. 
Sometimes  two  or  three  cocoona  would  be  found  under  a  stone  as 
lai^e  as  a  man's  head.  Tbe  cocoons  were  orbicular,  flattened,  an 
eighth  of  an  inch  in  diameter,  and  formed  of  fine  silk,  and  con- 
tained from  two  to  five  egga.  They  occurred  with  eggs  in  which 
the  blastodermic  cells  were  just  formed,  April  25th.  The  eggs 
were  few  in  nnmber  and  seemed  large  for  so  small  a  spider,  hciiig 
fgttiT  'D<^'i  >i>  diameter.  The  chorion  is  very  thin,  and  finely 
epeckled.  The  blastodermic  cells  seemed  very  large,  the  largest 
measuring  nearly  jjAro  incii  in  diameter.  They  were  round,  not 
closely  packed  and  showing  no  indicationa  of  being  polygonal. 
They  all  had  a  dark,  verj"  distinct  nucleus.  I  was  unable  to  trace 
the  development  of  the  young,  and  ascertain  if  the  embryos  are 
provided  with  mdimenbary  eyes.  Two  young  ATUhrobicB  batched 
out  May  3d  in  my  room.  The  whole  body,  including  the  legs  is 
snow  white,  with  tbe  lega  inuch  ahorter  than  in  the  adult.  The 
adult  in  life  ia  white,  tiEiged  with  a  very  faint  flesh  color,  with  the 
abdomen  reddish,  in  some  specimens  the  abdomen  has  beneath 
several  large  transverse  dusky  bands.  The  Linyphia  sublernmea, 
as  observed  living  in  Wyandotte  Cave,  is  pale  pinkish  born  brown 
on  the  thorax  and  legs,  while  the  abdomen  is  dull  honey-yellow. 
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What  conatitates  the  food  of  tbese  dimiantive,  we&k,  sedentary 
spiders,  I  cannot  conjecture,  unless  it  be  Certain  minute  delicate 
mites  or  joung  Poduree.  They  spin  no  web,  though  some  of  the 
spiders  in  Weyer's  Cave  (Cave  of  the  Fountains)  do  spin  a  weak, 
insular  web,  consisting  of  a  few  threads.  The  Sciar«  and  Chiro- 
nomu9  are  too  large  and  balky  to  be  captured  by  them.  The  prob- 
able insolBciency  of  food  as  well  as  light,  may  account  for  their 
small  size  and  feeble  reproductive  powers.  Tlie  individuals  were 
far  less  numerous  than  those  of  the  Acanthncheir  and  Chelifers. 

The  distribution  of  Cave  Araneina  in  the  middle  states,  is  par- 
alleled by  that  of  the  other  insects,  as  we  shall  see  in  subsequent 
papers.  The  other  Arachnidans  follow  much  the  same  law.  So 
with  the  Myriopoda.  The  Spirostrephon  (Scoterpes)  cavemartim, 
of  Wj-andotte  Cave  occurs  abundantly  in  the  Carter  caves,  but  not 
in  Mammoth  Cave,  which  is  bo  much  nearer  Wyandotte  Cave.  The 
common  myriopod  of  Weyer's  Cave,  on  the  other  hand,  is  closely 
allied  to  Spirostrepkon  Copei,  but  much  leas  hairy. 

I  may  here  anticipate  a  fact  which  I  aball  bring  out  more  fully 
in  a  subsequent  paper  and  which  has  an  important  bearing  on  the 
derivative  theory.  I  found  in  the  Carter  caves  aeveral  specimens 
of  S.  caverTtarum  which  were  reddish-brown,  and  had  apparently 
larger  eyes  than  the  normal  white  examples  character iatic  of  the 
Carter  and  Wyandotte  caves.  I  regard  it  as  extremely  probable 
that  this  reddish  race  has  not  been  established  long  enough  in  the 
cavern  to  lose  its  original  brown  color.  We  here  see,  in  fact,  a 
cave  species  ill  process  of  formation,  and  I  regard  this  as  one  of 
several  facta  which  I  hope  to  offer  in  subaequent  papers,  tending 
to  prove  that  nearly  all  tlie  cave  animals  are  modified  forms  living 
at  the  present  day  out  of  doors.  In  all  the  caves  examined,  except 
Mammoth  and  Wyandotte,  living  Pulraonate  molluaks  occurred. 
The  large  dead  snail  shells  I  found  on  the  banks  of  the  river  Styx 
in  Mammoth  Cave,  must  have  been  carried  in  dead  by  floods  fVom 
the  Green  Eiver  or  through  fissures  from  above. 

Every  vegetable  was  carefiilly  preserved.  The  common  plant 
found  in  Mammoth  Cave  baa  been  identified  by  Prof.  Farlow  as 
the  old  Bysioi  aurantiaea,  now  known  under  the  name  of  (honium 
tturiamvm  Link.  Prof.  Farlow,  who  kindly  identified  the  cave 
plants,  says  that  it  is  "  found  in  cavea  on  wood  in  Great  Britain, 
Germany,  etc.,  and  has  been  found  in  Michigan  and  elsewhere  by 
Scbweinitz.    Ae  far  as  I  know  it  is  simply  tbe  mycelium  of  some 
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Dnknown  fungus."  A  you^ig  Peziza  occurred  in  Weyer's  Cave,  it 
was  not  in  ftuit,  was  colorless,  and  impossible  to  determine  spe- 
cifically.   A  colorless  Agaric  also  occurred  in  Weyer's  Cnve. 

The  temperature  of  Weyer's  Cave  on  May  18th,  was  o5'-5fi° 
Fahr.  for  both  water  and  air;  that  of  Zwingle's  and  Bat  Cave 
(Carter  caves)  was  aBcertained  by  Prof.  Shaler  to  be  48°  for  the 
water.  Dr.  ijloan  ascertained  the  temperature  of  the  brook  in 
Bradford  Cave  to  be  56°  on  May  9th.  The  temperature  of  Mam- 
moth Cave  is  59°  the  year  around,  according  to  Prof.  B.  Silliman. 
Mr.  H.  W.  Conrad,  proprietor  of  Wyandotte  Cave,  informs  me 
that  the  temperature  of  Wyandotte  Cave  varies  from  54°  to  57° 
F. ;  tliat  of  Little  Wyandotte  Cave  in  April  is  50°. 


NOTES  ON  SPIDERS  FROM  CAVES  IN  KENTUCKY, 
VIRGINIA  AND  INDIANA. 

B7  J.   H.    RHBRTON. 

Thk  collection  of  cave  spiders  contained  abont  one  hundred 
specimenB  of  eleven  species.     Two  siiecies  were  found  only  about 
the   mouths  of  caves.    These  are   Theridion  vulgare   Henti,  a 
spider  found  all   over  the  country  in  shady  places,  and  a  lai;ge 
species  of  Meta,  vhich  has  been  found  in  similar  situations  in 
Massachusetts  and  New  Hampshire,  and  rcsembleb  Epeira  ftuea 
Blackwall.     One  young  spider  allied  to  Tegenaria  was  taken  in 
Fountain  Cave,  Vit^inia,  and  four  specimens  of  a  species  of  the 
e  family  were  found  in  small  caves  in  Carter  county,  Ken- 
ty;  all  were  immuture  except  one  female,  and  none  showed 
suhterrRnean  chiiracters.     The  remaining  aii  species,  all  be- 
ting to  the  TheridiidcB,  were  found  in  considerable  numbers  io 
Inrger  caves  where  there  is  little  or  no  light  and  the  climate 
ittle  affected  by  outside  changes.     One  species  of  Linyphis 
a  Weyer's  Cave,  Virginia,  has  tlic  eyes  of  the  normal  size  and 
iber,  and  the  colors  and  markings  of  some  specimens  are  as 
^t  as  on  spiders  of  the  same  family  living  in  cellars  or  shady 
•ds.    The  otiier  five  species  are  all  pale  in  color  and  show  some 
sual  condition  of  the  eyes,  three  species  having  the  front  mid- 
pair  very  small,  one  having  all  the  eyes  small  and  coloriesB, 
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with  the  ftont  middle  pair  wanting  in  the  males  and  aome  females, 
■ad  oue  species  beiag  entirely  without  ejes.  Following  are  de- 
Bcriptlona  of  the  last  six  species. 

XoUau  patUdiu  D.ap,  — Plate  1,  Flfts.  K-I7.    Cephalothorax  and  legfpsle  oriing«- 

llle  eteTuUd  in  fTonl;  lliree  lines  of 
biin  from  Ibe  ejtt  to  tbe  ianei  pit.  Fraot  middle  ejtt  black  and  balf  m  large  as  Iha 
•tben,  ne«ly  (oachlDg  each  other.  Rear  middle  eyes  aepuatcd  from  each  othei^  bj 
Iheir  diameter  and  teoat  the  front  middle  efea  by  half  that  dlatance;  Literal  eye>  in 
piln  Hparated  from  the  middle  oyce  by  halT  their  diameter.  Maodiblea  half  as  long  ai 
the  eephalottaorai.  UaiUlas  and  labium  ahort  and  wide.  Palpal  claw  long  and 
lender  with  ail  teeth  along  Che  middle.  LegKl.  4,3.  3.  let  pair  10  mm..  Id  8  21, 3d 
S.IS,  4Ui  S.S,  thinly  eoTered  with  long  haira  and  wiUiout  tpinea.  Tarsal  claira  long 
and  (lender,  (he  lower  with  two  teeth,  the  upper  with  8  or  10,  Epigynum  ag.37;  the 
•aes  almvlng  through  IIh  akin  In  some  ipecimcna.  The  only  male  taken  had  not  flu. 
ibhed  moulting  and  was  much  diatoTtvd  by  Iho  alcohol.  Tlip  palpas  wbich  had  cast  Us 
•Un  ii  ahawu  Id  Ilg.  IS.  the  penis  la  raised  from  lis  natural  position,  which  <B  in  a 
gnoie  pasalng  spirally  round  tbe  end  of  the  palpal  organ  to  a  Detliy  conductor.  A 
Idd(  process  with  two  leeib  at  tbe  end  branches  IVom  ibo  base  of  Uie  tarsnu. 

FeoDMln  Can.next  to  Weyer'a,  Virginia, among  slalai' tiles  where  there  was  no  day. 
llglit.  Sereral  loose  cocoona  were  round,  one  containing  thirty  or  foity  youug  Juet 
bakhed  (Packard). 

XaKcuM  CarteH  a.  ap.  — Plate  I,  Fig.  28,  Ceplmlothorax  and  legs  llglil  yellow, 
hairs  sborter  than  In  y,  palUdat.  Abdomen  In  some  siieclmens  with  indistinct  gray 
mirkinga.  Eyes  amaller  and  farther  separaled  Troai  each  other  Ihnn  In  y.  pallidui. 
Epigynnm  Og.tS.  Tbia  apecles  Is  otherwise  much  like  .A'.iNtnfi/u.  Bat  Cave,  Z win. 
gle'iCaie.  Carter  Co.,  Ky.  (Packard).  A  cocoon  collected  by  Mr.  Packard,  from  Brad- 
ford Care,  [ad.,  COD  tains  yODUg,  wblcb  hadpaseed  their  second  moult,  probably  of  this 

UmtfUa  nUerranta  n.  ap.— Plate  I.  Figa.SO-31.  Cephalotboraa  and  leg?  yellow- 
isb-brawn,  in  some  specimens  reddlih.  Abdumen  uhllo  with  brown  hall's.  In  two 
ipeclmens  from  Zwlngie's  Cbtb  giay  with  white  spots.  Eyes  S,  flg.  30,  while  sur. 
rounded  by  a  dark  border,  in  one  apecimen  colDrlDss  wltbnut  dark  bord^ra.  Front 
middle  eyea  very  small  and  In  the  two  dark  epurimene  ftom  ZwInglo'B  Cure  obscured 
by  dark  markings  on  the  head.  Mnndlhlea  with  seven  teeth  in  IVont  of  the  claw 
gnxTes.  Legs  short  1, 4,  S,  3.  spines  on  patella  and  tibia.  Under  claw  of  tarsus  wtlh 
two  leeth.thenpper  claw*  with  elglit  or  nine.  No  claw  on  palpi.  Epigynum  eilemal, 
as  long  a>  tliemaxlllB,  extending  backward  along  Ihe  nndor  side  of  the  abdomen  (Og. 
tMl)  or  when  the  abdomen  la  di$tendi:d  pnijacling  out  from  it  at  a  right  angle. 

Under  atonea  In  Carter  ami  Wyandotte  cnves  (Pacl>ar<il. 

Ua«)>«(ii  ITstKri.- Plate  t.  Figs.  T- 13.  CephaloUiorax  and  legs  yellow-brown,  ab- 
domen from  dark  gray  to  while.  Length  ol  9  1.13  mm.  Cep  halo  thorax  wide  and  but 
litUe  eieynted  in  front  In  either  eex.  Front  middle  vycn  near  each  other  on  a  black 
apflt.  rear  middle  cyca  aepariited  by  their  diameter  and  by  ihe  same  distance  IVom  tbe 
Itaol  middle  eyes,  liiteral  eyea  In  pairs,  each  pair  surrunndcd  by  a  black  area  and  dis- 
tant twice  ita  width  from  the  middle  eye^.  Mandibles  long,  spivading  apart  at  Ihe  lips 
and  Inclined  backwani  tonard  Uie  niuiillie,  beyond  the  ends  of  which  lliey  extend  a 
Ibird  of  Clieir  length  In  the  female  and  fnrtbor  la  Iho  male:  alongleelh  In  front  of  the 
dawgioove.  No  palpal  claw.  Legs  1,  4.S,3,flr'tpair4  mm.  loi  gin  9  and  t.l  mm.  in 
rf .  witb  two  aplnea  on  femur,  one  on  pnlelln  and  two  on  tUita.  Cnder  claw  of  tnr'^us 
Mitb  one  tootli,  npper  claws  with  nine  or  ten  teeth.  Epigynum  with  an  oval  opening 
behinil.  twice  as  wide  as  long,  lu  fi'ont  of  which  ia  a  short,  flexible  appendage,  tig.  It. 
Palpna  of  male,  Ag'.  B  and  10.  Tbe  tarsal  prucoas  is  a  small  hook  on  the  upper  side, 
Ihe  peals  is  long,  and  passes  one  and  a  half  timea  round  the  palpal  organ,  supported 
Oironghnearlyils  whole  length  by  a  wide  thin  condnclorendingln  a  hard  tooth.  Under 
tbe  end  of  tbe  penis  Is  a  soft  bmah-llke  appendage,  and  beside  It  two  bard  procesBes. 
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WerPT'a  CsT«,  VtrglDla,  ia  darkne^B.  bal  not  fkr  fnim  Uw  enlnnc*  (PxeksTd). 
Ut^tpltia  lacerta  n.  ip.—  PItU  1.  FiRP.  IS-itl.  Len^  3  mm.  Crrbatothom  ud 
itgt  orange-brOHD,  Bbdomen  KbiM  with  thort,  line,  Urown  hnira.  Cephnlnlhomi  1 
mm.  loni  anil  two-UiinU  ■»  wide;  In  Ihemale  elcrMod  in  front.  Ilg.  SO,  snd  rumi-bed 
Willi  lonssr  hnlra  Uinp  In  the  (teniala.  Eyen  amall  aod  colorlesa,  and  Hpantml  fur 
from  each  otiier,  ngi,  leandSI;  the  (rant  middle  pair  are  rery  email,  bard Ijr  larv^T  !■■*■■ 
the  cirrlei  around  (he  basea  of  the  hair  bj  which  they  are  turroundcd,  and  only  diflio- 
traibhctl  ttnia  Ihem  Ijy  n-iii>[[n)i  (he  dark  lim  nhich  aurronndi  the  hair  cVrtia.  In  i 
fenalrani'm  Foantaiu  Unve  all  the  oyen  are  present,  flg.  18;  in  oae  remale  uneorUie 
from  middle  eyes  \a  HHotin;.  In  a  mDlcs  ftom  Ihe  eame  case  both  front  middle  eiw 
are  wanting,  ai  in  flg.  11 ;  In  one  maio  one  only  of  Ibe  IVont  middle  pair  ii  wanlini;.  In 
4  females  and  I  mule  tram  Bal  Cuve.Cniter  Co..  Ky-.tho  front  middle  eyei  aivwvitiBf. 
Uaudlbles  long  and  iprendlnsat  the  dpi,  lnrli»ed  biickward  toward  the  msiilU'.  ktcs 
leelh  in  front  of  Ihe  cbiw  groovB,  which  are  longer  In  the  males-  So  pal|>al  clniri. 
Legs  1. 4,  t,  3,  longest  4,73  mm.  Tursal  clairs  abort  and  blender,  under  claw  with  <UM 
(oolb.  upper  cInwB  with  T  or  B  teeth.  Spinet  on  patella  and  tibia.  Epigynnin  with  a 
email  oval  opening  l>ehind  with  ilark  broirn  border.  Palpae  of  (f ,  0^.  IT,  baiiag  a 
■barply-cuned  proceEa  at  the  base  of  the  larsue.  The  peoi*  la  anpportnl  liy  a  sloal 
conductor  nearly  tb  its  end  where  it  pastes  a  snlt  bmsh.like  appendage- 
Fountain  Cave.  Virginia,  among  Btni:it'liies  In  company  with  KtiH^vi  paUUat  (Fact 
ard).  also  in  But  Cave.  Caricr  Uo..  Ky.  (Shaler  a.  Packard). 

AnihroMaviammoiilhia.  I'lalc  I.  Figa. !-«.  In  18t4,Tellkamprdea<-ribed  and  llgn'«l 
ronglily  in  Wlcgmnnn'ii  Arehir  ftar  N^ilurgeschicbte,  serernl  arthropods  (torn  Ihe  Hut- 
moth  Cave,  among  Ihcm  au  eyelefe  aplder,  which  be  referred  with  donbt  lo  tht  Hym- 
lid».  apparently  bccaupe  be  saw  only  4  aplnnerela.  The  eyelcae  epiiler^  found  by  Dt. 
Packard  In  Ibe  Mammoth  Cave  in  lST4Bgree  generally  wlthTeUkampI'ddeacription.ud 
his  flgnre  11  reprosenlii  quite  well  the  outline  of  n  specimen.  Battened  by  pressure  be- 
tween two  glasBes.  No  oibcr  eyelcsB  spider  was  found,  and  no  other  which  eouM  IM 
idcnllfled  wilb  TelUampf'a  dcBcripIion.  There  seems,  therefore.  Utile  doubt  Ihal  Ibeia 
are  rpiiicra  of  the  same  Bpeciet  as  those  described  by  Telihampr  Adulti.  1.1. nai. 
long,  pale  brown Isb-yellow.  abdomen  almost  whitig  with  brown  haira,  ends  of  palpi, 
palpal  orgnns  and  epigynum  reditisb-brown,  Cephalothomi  with  acaitered  tailn  In 
front.  No  eye*.  Uiindibles  Hith  4  long  leelh  In  Iront  of  the  claw  groove.  Uaillbt 
abort  and  wide.  Sternum  wide  and  hairy.  Legs  I,  4.  S,  S.  longest  aboat  1.1  mm.. 
hairy,  with  spines  ou  patella  and  tibia.  Under  tarsal  claw  with  one  tooth,  the  upper 
elawB  witb  a  or  more  short  teelb.  No  palpal  claw.  Palpas  of  (f ,  Og.  a,  with  a  loag 
process  on  tlie  oul&idu  of  tlie  tibia  ending  in  a  sharp  book.  The  tarsal  process  ffrmsa 
small  Ihln  hook.  Palpal  organ  very  simple.  Ilie  peni*  voiy  short  and  aeeompasled  by 
a  toll,  tliln  appendage.    Spinnercta  short,  Hypopygium  1  Ihe  length  of  the  flrti  jadr. 

Uauimolh  Cave  aad  Proctor's  and  Diiimond  caves,  under  stones  (Sanborn  k  Pack- 
ard). Small  diit  cocoons  were  found  with  some  tpeciiDens,  containing  small  numbers 
of  eggs  which  wero  nnusually  l.-irge  In  proportion  In  the  slie  of  ihe  <pider. 

[lu  Uils  connoijtion  it  may  be  of  interest  to  learn  Ihe  opinion  of  Or.  T.  Tfaorell,  Hie 
accomplished  araehnologiBt  of  Upsala.  Upon  ieci:ivlngB  sgiccimca  ot  AulkfnUa  turn- 
nouMln.  which  t  sent  blm.  he  write'  me  that-tbo  Aulbrobinif  it  really  is  the  true  J. 
mammeulliia  Tcllkumpf,  scaiccljr  diffcra  (Wim  (lie  genus  Erigone  by  anything  msia 
than  [lie  want  of  eyes)  it  may.  however,  be  added  un  a  peculiarity,  that  Ihe  Ihreo  long 

cles  belong  most  certainly  to  ihe  fumily  ThtrltH  .tla." 

On  tho  other  hand  on  Ibe  receipt  of  a  specuuen  of  the  same  apeclea  of  spider  and 
from  tlie  same  «BTe  (Mammoth)  aa  Hint  tivm  which  the  fpeclinen  was  talien  whldi 
was  sent  Dr.  Thorell,  U.  Simon  of  Paris  wriMs  me  that  "  the  AnUiroblu  is  not  alllnl  ID 
tfiSalldm,  an  was  supposed  from  the  Imperfect  description  of  Tcllkampf,  but  10  our 
Dytdtrida,  and  tho  genus  Lcptonetn,  only  It  it  blind."— A.  8.  P.) 
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LIFE  HISTOEIES  OF  TOE  MOLLUSCA. 

BT  A.  S.  PACKARD,  JB. 

1.  LAUELLIBRANCBS. 
'Having  gooe  tlins  far  alopg  the  track  leading  fVom  the  moners 
to  man,  ve  come  to  where  the  road  branches  in  several  directions. 
The  path  from  the  Protozoa  to  the  Bponges,  from  the  sponges  to 
the  polypes,  and  fVom  the  polypes  to  the  CteDophor^,  and  through 
them  to  the  Echinoderma,  though  at  times  devious  aod  readily 
lost,  yet  in  the  retrospect  is  more  easily  followed  than  those  lying 
before  us.  In  fact  there  is  no  single  track  leading  directly  from 
the  lowest  to  the  highest  animals.  We  have  V>  follow  distin<^t 
lines  of  development,  and,  after  toiling  up  one  ascent,  find  that  it 
ends  abruptly,  without  bringing  us  very  near  the  goal.  We  tiien 
have  lo  retrace  our  steps,  return  to  the  old  fork  in  the  road  and 
essay  a  new  path.  For  example,  following  up  the  line  of  moUusca, 
ite  come  to  the  cuttlefishes  with  their  well  developed  eyes  and  cir- 
culatory apparatns,  nearly  as  complicated  as  those  of  fishes.  If  we 
follow  the  aacidian  line  of  development,  we  trace  immediately  in 
their  larval  condition  a  chorda  dorsalis  and  a  relation  of  rudi- 
mentary organs  which  bear  a  striking  analogy  to  those  of  Amphi- 
oxus,  the  lowest  vertebrate.  Again,  in  studying  the  Brachiopods, 
we  follow  a  line  of  life  which  leads  ua  to  forms  such  as  the  LiognU 
which  combines  Annelid  characters  with  remarkable  features  of 
its  own.  If  after  traversing  these  paths  we  take  up  the  long  and 
devious  route  which  leads  ftotn  the  Rotifers  through  the  non-s^- 
mented  worms  up  to  the  leeches  and  Anuelidea,  to  the  Crustacea 
and  Insects,  we  shall  then  reach  animals  which  in  many  respects 
are  only  inferior  to  the  vertebrates,  and  in  complexity  of  organiza- 
tion, in  their  morphology  and  In  their  psychological  endowments, 
are  on  the  whole,  superior  to  any  other  invertebrates. 

What  is  this  initial  point  fVom  which  these  lines  diverge?  It  is  a 
larval  form  having  a  bilateral,  cylindrical  body,  sometimes  annn- 
lated,  divided  into  a  preoral  and  postoral  region,  t.  e.,  a  head  and 
bind  body,  with  a  ciliated  crown,  olten  a  whip-lash  or  tuft  of 
bristles,  with  a  mouth,  a  usually  curved  alimentary  cavity,  and 
anuB  opening  often  near  the  mouth.  This  stage  is  seen  in  the 
(282) 
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jronng  Echinoderm,  such  as  the  Auriciilariu  or  Bipinnaria ;  or  in 
the  Vcliger  state  of  the  young  mollnsli;  In  the  young  worm, 
whether  the  "Actinotrocha"  of  the  Sipuncnlua,  or  "Tornaria"  of 
BalanogIo3SQ9,  or  "Mesotrocha"  of  a  higher  annelid,  or  even  in 
the  yoQDg  Rotifers.  For  such  a  forni  the  t«rm  Cepkaiula  may  be 
proposed  in  allusion  to  the  fact  that  a  cephalic  region  is  indicated 
in  this  state,  the  Gastnila  being  a  simple  sae  with  the  head  end 
not  diScrentiated  from  the  opposite  extremity.  Let  the  reader 
compare  the  gastrula  of  the  sponge  (Fig.  49)  witli  the  Cepha- 
lula  of  the  Trochns  (Fig.  138,  B)  and  he  will  detect  the  difference 
.  between  the  two  stages.  This  stage  is  thus  named  simply  to  give 
emphasis  to  the  fact  that  it  is  a  form  common  at  one  st^e  in 
their  life-history  to  several  entirely  different  classes  of  animals, 
radiate,  articulate  and  moUuscan,  independently  of  any  theoret- 
ical considerations.  I  will  only  say  that  the  Cephaliita  bears  an 
analogous  relation  to  these  classes,  as  the  Flanula  to  the  Radiates, 
the  Nauplius  to  the  Crustaceans,  or  the  Leptus  to  tlie  Insects. 

We  shall  see  in  our  future  studies  of  the  life-histories  of  the 
diflerent  classes  of  invertebrate  animals,  how  often  this  Cephalula, 
with  its  ciliated  crown,  recurs. 

No  one  has  ever  given  a  thoroughly  satisfactory  definition  of 
the  type  of  MoUusca,  and  we  shall  certainly  not  attempt  one  here. 
It  may  be  said,  however,  that  they  are  in  their  early  stages,  and 
in  nearly  all  (except  the  Gastropoda,  in  which  the  visceral  or  ab- 
dominal end  is  asymmetrical),  in  adult  life  bisymractrical  animals 
bearing  usually  an  external  or  internal  shell  (sometimes  the  shell 
is  larval  and  deciduous),  with  the  under  lip  converted  into  an  or- 
gan of  locomotion,  the  large  fleshy  foot.  The  nervous  system 
consists  of  three  pairs  of  ganglia  usually  surrounding  the  oesoph- 
agus, sending  nerve-threads  in  irregular  directions  to  the  different 
organs. 

The  Uollnsca  usually  have  a  well  developed  heart,  more  so  than 
!n  the  Crustacea  and  Insects,  situated  dorsally  and  consisting 
nsaally  of  a  ventricle  and  two  auricles.  The  respiratory  organs 
depend  or  project  from  the  mantle  or  tegument,  and  are  permeated 
by  a  netrwork  of  blood-vessels.  A  large  number  have  an  "odon- 
topbore"  or  "lingual  ribbon,  a  baud  of  teeth  rolled  up  in  the 
mouth.  The  mollusks  ore  neither  radiate  nor  segmented  as  in  the 
Articulates  or  Vertebrates,  though  certain  larvte  are  indistinctly 
annulate  as  in  that  of  Chiton. 
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For  a  (Virther  discasBion  of  the  characters  of  the  moUaaks  aa 
compareil  with  tlie  wormB  the  reader  is  referred  to  Prof.  Morse's 
memoir  "On  the  Systematic  Position  of  the  Bracliiopoda."' 

The  following  tabular  view  of  tbe  mollusks  is  copied  ft^m  Geg- 
enbaur'B  "Principles  of  Comparative  Anatomy."  For  further  in- 
formation the  reader  is  referred  to  Woodward's  "Manual  of  Ibe 
MoUusca." 

MOLLUSCA. 

I.  L1II8I.I  IRIUKCIIIlTlk. 

1.  Asiphonia  {0:>lr(ea,  Anorola,  Pcct«ii,  M;ii1us  Area,  Unio). 

2.  Siphonlata  (Cbaiiin,  Curdlum,  Cyclas,  Venae,  Telllna,  Mactn, 

Roleu,  Pbolas,  Teredo). 

II.  Crpiulophora. 

1.  Scaphopoda   ( Dental) Din). 

2,  FUTopoda. 

Thecotomala  (H;alea,  Cleodora,  Cbresei:*,  Cymbnlea,  Tlede- 

mannla). 
Qsninutomala  (rneumodcrnion,  Clio). 
8.   Ooflropoila. 

Hettropoda  (Allaiita.  Cnrliinrla). 

Opitlhobrnackiata  (Bulb,  Aplysln,  Doi'ls,  GlaocDS,  Mails). 
ProBobranch  iata. 
Cyclobnnichliila  (Putclln,  Chiton). 

■C ten obrancli lata  (Hnludliia,  Ncrlllnn,  Biiccliium,  Purpon, 
Marcx,  Fusus,  Conus,  Ollva,  Strombos.  Haliotis). 
4.  Pulmoaata  (Lynin«cuB,  Phjsa,  Pbinorbls,  tlelii,  Bullmua,  Llrou)- 

III.  CKPII4LOPOO*. 

1.  Ttlrabranehlata  (NiiutlluR). 

2.  Dibranchiata. 

Decnpotla  (Splrnla,  Sepia,  I»l1go). 
Octopodn  (Octopas,  ArgoDanU), 

.  Xievelopment  of  the  LamelUbrancks.  It  is  only  witbin  a  com- 
paratively few  years  that  we  have  Icarnetl  anything  of  the  mode 
of  growth  of  our  commonest  bivalve  molhisks.  To  this  day  the 
life  history  of  the  common  clam  or  qualiaug  is  a  mystery.  Tbc 
early  stages  of  the  oyster  are  only  partially  known.  We  kaoK 
much  less  about  the  early  stages  of  tlie  common  sea  mussel ;  nkile 
the  history  of  the  fresh-water  mussel  (Unio)  sketchetl  roughly  in 
1831  by  Carus,  is  still  fragmentary.  For  the  Srst  definite  kno'l- 
edge  of  tbe  metamorphoses  of  the  Lamcllibranchs,  we  are  indebted 
to  the  distinguished  Swedish  observer  Lov4n,  who  gave  betweea  tbe 
years  1844  and  1849,  a  series  of  sketches  more  or  less  complete  of 

>  Proceedings  of  the  BoatoD  Soolel;  or  NaLura]  Hlitorr,  Vol.  IT,  ISTS,  Bto.  pp.  CD. 
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a  number  of  marine  forms.  To  him  and  to  Sars,  the  famoaa  Nor- 
wegian zoologist,  trlio  made  tlie  first  elcetch  of  Itie  metamorpbosea 
of  the  Gastropods,  we  are  indebted  for  our  earliest  and  most  val- 
aabie  facts  in  the  life-history  of  the  moUuslis.  Before  tbis,  some 
larval  moUuska  were  regarded  as  infusoria  hy  Elirenberg. 

Of  the  mode  of  development  of  the  oyster,  the  lowest  lamelli- 
bntnch,  the  first  information  was  supplied  by  Lacaze-Duthiers 
(1854-5),  supplemented  by  the  recent  (1874)  observations  of 
Salensfcy.  While  some  lamellibranchs,  such  as  the  Unio,  are  bi- 
sexual, the  oyster  is  hermaphroditic.  The  eggs,  which  are  yellow, 
after  leaving  the  ovarj'  are  retained  among  the  gills.  A  single 
oyster  may  lay  2,000,000  eggs.  The  spawning  time  of  the  oyster 
in  Europe  is  fVom  June  to  September.  During  their  devGlopment 
the  eggs  are  enclosed  in  a  creamy  slime,  growing  darker  as  the 
"sprat"  (the  term  applied  to  the  young  oysters)  develops. 

The  course  of  development  is  thus:  after  tbc  segmentation  of 
the  yolk  (morula  stage),  the  embryo  divides  into  a  clear  peripheral 
layer  (ectoderm),  and  an  opaque  inner  layer  containing  tlie  yolk 
and  representing  the  inner  germinal  layer  (endoderm).  A  few  fila- 
ments or  large  cilia  ai-ise  on  what  is  to  form  Ihe  velum  or  the 
future  bead.  The  shell  then  begins  to  appear  nt  what  is  des- 
tined to  be  the  posterior  end  of  the  germ,  and  before  the  di- 
gestive cavity  arises.  At  this  stage  the  two-layered  germ  is  said 
by  Salensky  to  represent  the  planula  of  the  sponge.  The  digest- 
ive cavity  is  next  formed  (gastrula  stage),  and  the  anus  appears 
just  bohind  the  mouth,  the  alimentary  canal  being  bent  at  right 
angles.  Meanwhile  the  shell  has  grown  enough  to  cover  half  the 
embryo,  which  is  now  in  the  "Veliger"  stage,  the  "velum"  being 
composed  of  two  ciliated  lobes  in  front  of  the  moulh-opcning,  and 
comparable  with  that  of  the  gastropod  larvte.  The  young  oyster, 
as  figured  by  Salensky,  is  directly  comparable  with  the  Veliger  of 
theCardium  (Fig.  121). 

We  have,  then,  three  at^es  of  growth  in  the  oyster,  (1)  the 
morula,  (2)  the  gastrula  (with  tlie  digestive  cavity  as  yet  unde- 
veloped and,  (3)  the  veliger  with  an  alimentary  canal  and  a  head 
and  hind  body  (cepbalula).  This  is  an  epitome  of  the  mode  of 
development  of  most  of  the  lamellibranchiatc  moUusks  whose  em- 
bryology is  known.  Soon  the  shell  covers  the  entire  larva,  only 
the  ciliated  velum  projecting  out  of  an  anterior  end  from  between 
the  shells.     In  this  stage  the  larval  oyster  leaves  the  mother  and 
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swims  aroand  in  the  water,  the  cilia  of  the  velnm  keeping  Dp  a 
lively  rotary  motion.  In  this  state  Lacaze-Dutbiers  olnerTed  it 
for  Torty-tbrec  days,  without  any  striliiDg  change  in  form,  exc^t 
that  the  velum  increased  in  size,  and  the  anditory  vesicle  appeared, 
containing  several  otoliths,  which  kept  np  a  rapid  motion.  Bat 
still  the  gills  and  heart  were  wanting.  Of  its  ftirtfaer  history  nre 
know  but  little,  except  that  it  becomes  fastened  to  some  rock  and 
is  incapable  of  motion.  The  oyster  is  said  by  the  appearance  of 
its  shell,  to  be  three  years  in  attaining  its  full  growth,  bat  this 
statement  needs  confirmation. 

The  moat  complete  life  history  of  a  bivalve  mollusk  is  that  of 
Cnriiium  {C.  pygvupum),  the  coclde  shell,  as  described  by  Lov£d. 
The  egg  of  this  shell  is  spherical,  the  yolk  being  anrronnded  by 
a  layer  of  white  protoplasm,  miicli  as  in  the  eggs  of  vertcbrateB, 
The  process  of  fertilization  was  observed  by  Lov4n,  who  saw  the 
spermatic  particles  of  the  usual  form,  i.e.  with  a  liead  and  long  tail, 
to  the  number  of  a  dozen  penetrating  through  the  envelopes  of 
the  egg  out  toward  the  yolk.  Following  the  morula  condition  tlie 
embryo  consists  of  two  layers,  an  outer  peripheral  clear  mass  like 
the  "  white"  of  au  egg  (ectoderm),  and  a  central  dark  mass,  re- 
garded by  later  observers  as  equivalent  to  the  inner  germinal 
layer.  The  embryo  now  becomes  ciliated  on  its  upper  surface 
and  already  rotates  in  the  shell.  On  one  side  of  the  oval  em- 
bryo is  an  opening  or  Assure,'  on  the  edges  of  which  arise  two 
tubercles  which  eventually  become  the  two  "sails"  of  the  velnn. 
This  probably  represents  the  gastrula  stage,  and  the  embryo 
already  shows  a  tendency  to  become  bilateral.  The  next  step 
is  the  differentiation  of  the  body  into  head  and  hind  body,  t'.e. 
an  oral  (cephalic)  and  postoral  region.  Oat  of  the  middle  of 
the  head  grows  a  single  very  large  cilium,  like  the  whip-lash  of 
the  Flagellata,  the  so-called  Qngellum  (Fig.  121  A,^;  v,  velum). 
Tiic  shell  (Fig.  121  B,  alt)  and  manllc  (mt;  ml,  muscle)  now  begin 
to  form.  From  the  inner  yolk-mass  are  develope<l  tbe  stomach,  the 
two  liver  lobes  (li)  on  each  side  of  tite  storattch  (t),  and  the  intes- 

'TbU  primitive  opening,  tbe  monlb.  appenrs  boUi  In  Cnrillum  and  GreDellii,  Mcoid- 
fngto  Lovia'a  OsuroaBnd  dencrlptiaiiB.tonF  before  lite  ahHll  begint  to  fono.  It  IsUiai 
not  n  eocoodnrf  Connitian.  u  SiUeoak;  InsiBts,  but  fi  primary  [QraglaBtlDn  of  the  scto- 
darm.  Tlie  embryo  Is  tbererore  properlr  n  gutruls.  It  will  be  remembered  that  to 
tbe  oyeler  on  tbe  contrary  tlis  pbell  begins  to  fbmi  before  the  moatb-openlnK  appeuv- 
Tbe  young  oyMer  at  the  stage  Immediately  anocoedlDg  the  morula  li,  then,  a  plannla; 
UieCardluDi  nndCrenella,  a  gastrula.  This  exception  does  not  warrant  oi  iu  denytnga 
gutrnU  stale  to  the  Limelllbranchs  iia  acluaa,  as  Salenaky  dnea. 
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tine  (t).  The  iponth  (m),  which  ia  richly  ciliated,  lies  behind  the 
velum,  the  alimentary  canal  is  bent  nearly  at  right  angles  and  the 
anna  opens  behind  and  near  the  mouth.  The  velnro  (Pig.  121,  v) 
really  conatitu tea  the  upper  lip,  while  a  ton gue-li lie  projection  (Fig. 
121,  B  f)  behind  the  mouth  ia  the  under  lip,  and  ie  dcatined  to 
form  the  large  impaired  "  foot,"  ao  characteristic  of  the  moUusks. 
In  a  atAge  previous  to  this,  when  the  shell  only  partially  covers 
the  animal,  the  veliger  may  be  compared  with  the  vcliger  of  Trochua 
(Fig.  198,  B)  and  a  remarkable  reaemblance  be  traced,  the  velum, 
the  bent  alimentary  canal  and  the  foot  being  almost  identical. 
The  shell  arises  as  a  cup-ahaped  organ  in  both  bivalves  and  nni- 
valvea,  but  the  hinge  and  separate  valves  are  indicated  veiy  early 
in  the  lame  Hi  branch  s.    The  earliest  phase  of  the  veliger  stage 


DeielapmeDl  of  Cardlnm.    Alter  Lot^d. 

(cephalula)  indicated  at  Fig.  121  A,  in  which  a  cephalic  and 
abdominal  region  is  demarkei),  may  be  compared  with  profit  l>y 
the  reader  with  the  embryo  iufueorian  with  its  cnp-ahaped  body 
and  its  crown  of  cilia,  or  with  the  larval  Polyzoan  or  even  the  larval 
Brachiopod  to  be  hereafter  figured.  At  the  atage  represented  by 
Fig.  121,  B,  the  stomach  is  divided  into  an  anterior  and  posterior 
(pyloric)  portion.  The  liver  forms  on  each  side  of  the  stomach 
an  oval  fold,  and  communicatee  by  a  large  opening  with  ita 
cavity ;  while  the  intestine  elongatea  and  makes  more  of  a  bend. 
The  organ  of  hearing  then  arises,  and  behind  it  the  provisional 
eyes,  each  appearing  aa  a  veaicle  with  dark  pigment  corpuscles 
arranged  aronnd  a  refractive  body.  Tlie  nerve  ganglion  (m) 
appears  above  the  stomach.  The  two  ciliated  gill-lobea  now 
appear,  and  the  number  of  lobes  increases  gradually  to  three  or 
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four.  The  foot  grows  larger,  and  the  organ  of  Bojanns,  or 
kidney,  becomes  visible.  The  shell  now  hardens;  the  month 
advances,  the  velum  is  wilhdrawn  from  the  under  side  to  thtf 
anterior  end  of  the  sbell.  In  this  condition  the  veliger  remains 
for  a  long  time,  its  long  Qagellum  still  attached,  and  used  in  sirim- 
ming  even  after  the  foot  has  become  a  creeping  organ.  Latest 
of  all  appenrs  the  heart,  with  the  blood-vessels. 

Upon  throwing  off  the  vcliger  condition,  the  velnm  contracts, 
splits  up  and  Loven  thinks  it  becomes  reduced  to  the  two  pairs 
of  palpi,  which  are  situated  on  each  side  of  the  month  of  the  ma- 
ture I amelli branch.  The  provisional  eyes  disappear,  and  the  eyes 
of  the  adult  arise  on  the  eilge  of  the  mantle. 

The  mode  of  development  of  Crendla  mat-morata  is  nearly 
identical  with  that  of  Cardiuni.  The  Crenclla  is  ditecious,  the 
females  being  known  by  their  reddish  ovaries,  the  males  by  their 
white  sexual  glands.  In  this  genus,  however,  there  is  no  egg- 
capsule,  and  no  "white"  enveloping  the  yolk. 

All  that  we  know  of  the  development  of  the  common  muscle 
{Mylilus  edulia.  Fig.  122.  afler  Morse)  is  from  studies  made  by 
j,j    ij,  Lacaze-Dutbiers  on  the  shores 

of  the  Mediterranean.  The 
larval  forms  were  not  discov- 
ered. The  young  about  i""  in 
length  were  found  swimming 
at  ebb  tide  on  the  surfaqe  o( 
\  the  water.  The  shell  at  this 
stage  is  like  a  Ci'cnella,  and 
there  are  four  long  gill  lobes, 
which  arise  (Vom  the  outer  la- 
ommoB    UB    .  mella  of  the  inner  gill. 

The  fresh  water  bivalves  pass  through  entirely  different  phases 
of  development  from  the  marine  forms.  The  eggs  of  Cyclas  have 
no  shell,  no  "  white"  and  no  yolk  akin ;  Uiey  are  few  in  number, 
ftom  one  to  six  existing  in  unequal  degrees  of  development  in 
broad  cavities  filled  with  a  nutritive  fluid,  and  hanging  free  from 
the  base  of  the  inner  gill.  The  velum  is  either  absent  or  very 
slightly  developed,  and  the  shell  begins  to  develop  at  two  widely 
separate<l  initial  points  on  the  mantle,  according  to  Leydig. 

The  fresh  water  mussels  (Unio,  Fig.  123,  after  Morse,  and  Ano- 
douta)  represent  another  mode  of  development.    In  their  embryo 
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the  veluiD  is  wanting  or  exists  in  a  very  rutHmentary  state.  The 
nmDtle  and  shell  are  developed  very  early.  Tbey  live  williin  the 
parent  faateaed  to  each  other  by  their  bysmis.  The  shell  (Fig. 
124)  differs  remarltiibly  from  that  of  the  ailuU,  ^^^  ^^ 

being  broader  than  long,  triangular,  the  apex 
or  outer  edge  of  the  shell  hooked,  while  from 
different  points  within  project  a  few  large,  long 
spines.  So  different  are  these  young  from  the 
parent  that  they  were  supposed  to  be  parasites 
aixl  were  described  under  the  name  of  Qlochi- 
dium  paratiticum.  They  are  found  in  the  pa- 
rent mussel  during  July  and  August.  The  eggs  have  a  shell, 
"  white,"  and  jolk  skin  and  a  micropyle.  The  embryo  rotates, 
Fig.iia. 


OpLd  UK 


and  remains  a  month  in  the  egg.  When  hatched,  great  numbers 
still  remain  among  the  gills  in  a  mass  of  slime,  and  during  this 
time  the  shell  thickens,  grows  rounder  and  somewhat  longer. 

The  history  of  the  ship  worm  (Fig.  125,  Teredo  nnvalis  Linn.) 
is  one  of  great  interest  both  from  a  practical  and  scientific  point 
of  view.  To  the  eminent  French  naturalist,  Quatrefagcs,  we  arc 
indebted  for  its  life  history.  Its  general  development  up  to  the 
lime  of  the  larval  stt^e  is  much  like  that  of  the  oyster.  The 
egg  has  no  shell.  After  fertilization  it  undergoes  total  segmenta- 
tion (Fig.  126,  A).  The  two  germinal  layers  appear  as  nsnal,  the 
VL'Ium  arises  much  as  in  the  embryo  oyster,  there  being  no  lash,  as 
in  tlie  Cardium,  but  scattered  cilia.  Swimming  about  in  this  state 
the  embryo  would  be  mistaken  for  an  infnsorian.  In  forty-eight 
hours  after  life  begins,  the  cilia  begin  to  disappear  and  the  germ 
..  IX.  i» 
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sinks  lo  tbe  bottom.    A  deep  fissure  non  separates  the  germ  into 
h^vcfl  ;  meanwhile  the  mantle  and  Bhetl  bave  grown,  and  when 


The  Ship  Worm.'    Xacr  Verrill. 

Sve  days  and  a  hair  old  the  germ  appears  as  in  Fig.  126,  B,  the 
shell  almost  covering  the  larva.  Soon  atter  this  the  velum  be- 
comes larger,  and  then  decreases,  the  gills  arise,  the  auditory  sacs 
develop,  the  foot  grows,  tbou^ 
not  reaching  to  the  edge  of  tbe 
shell,  and  the  larva  can  stilt 
swim  about  fVee  in  the  water. 
When  of  tbe  size  of  a  grain  of 
millet,  it  becomes  spherical, 
as  in  Fig.  126,  C,  brown  and 
opaque.  The  long  and  slender 
foot  projects  far  out  of  tbe 
shell,  and  the  velum  asaames 
tbe  form  of  a  swollen  ring  on 
which  is  a  double  crown  of  cilia. 


•ftfae  ShipW 


The  ears  and  eyes  develop  more,  and  the  animal  alternately  swims 
with  its  velum,  or  walks  by  means  of  the  foot.  At  this  stage 
Qnatrcfages  thinks  it  seeks  the  piles  of  wharves  and  floating  wood 
in  which  it  bores  and  completes  its  metamorphosis.  Tbe  further 
changes  must  be  very  great  before  it  assumes  the  adult  form  of 
the  ship  worm  with  its  long  body,  but  these  stages  have  not  beeo 
observed.     Keferstein,  however,  says  that  Yrolik  saw  in  July  the 

'Fli.lts,c,coU&r;  p.panets;  (.Biphoaal  tnbeti  (.ehell;/,  tbot.  Altar  Verril).  Be- 
^nU.  8.  Fiah  CommiSBloiisr.    Fig.  IM,  e,  Telnm  i /,  fooL    Altor  Qnatnrigea. 
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lUTK  Bwimming  about  on  tlte  coast  of  Hollan<),  aod  some  by  the 
middle  of  the  month  had  bored  into  the  wood  and  attained  the 
adult  Teredo  form,  thongh  atill  very  amall,  while  others  in  Sep- 
tember still  ret^ned  their  larval,  veliger  shape.  It  requires  about 
three  weeks  for  them  to  complete  their  metamorphosis.  Verrill 
states  that  the  Teredo  navalis  on  the  coast  of  New  England  "  pro- 
duces its  yonng  in  May,  and  probably  through  the  greater  part  or 
all  of  the  summer."  Quatrefagea  says  that  the  Teredos  die  during 
the  wint«r  succeeding  their  birth. 

Eeferstein  tells  us  that  some  lamellibranchs  attain  their  growth 
in  one  year.  The  fresh  water  mussels  (Unio  and  Anodonta)  are 
thought  to  live  fj-om  ten  to  twelve  years,  while  Tridacna  giganlea 
probably  lives  from  sixty  years  to  a  century. 

The  time  of  spawning  usually  takes  place  in  summer.  The 
edible  mussel  (Mytilua  edvJis)  and  different  species  of  Venuu 
are  found  with  eggs  and  embryos  among  the  gills  from  March  till 
May,  on  the  coast  of  Holland  and  France,  while  Pbolas  and  Pan- 
dora and  most  otiier  genera  breed  fVom  July  until  September.  On 
the  Sicilian  coast,  according  to  Poli,  Mya  and  Solen  breed  early 
in  spring ;  Fholas,  Cbama,  Venus,  Donax,  Anomia,  Teltina  and 
Mactra  in  summer ;  Mytilns  edulis  from  October  to  December. 

We  have  seen  that  the  Lamellibranchs  pass  through  a  true 
veliger  st^e,  and  we  shall  soon  see  that  their  larval  forms  are 
directly  comparable  with  the  veliger  state  of  most  Cepbalophora. 
In  after  life  the  "head"  of  the  bivalve,  i.e.  the  oral  and  preoral 
part  of  the  body,  which  was  Ailly  half  aa  large  as  the  body  in 
the  veliger,  diminishes  greatly  in  size  and  importance,  becoming 
finally  merged  with  the  postoral  region  and  represented  simply 
by  the  palpi  and  foot,  the  mouth-opening  being  situated  at  or 
near  the  extremity  of  the  body,  so  that  the  old  term  Acephala 
well  indicates  the  want  of  a  cephalic  region  aa  compared  with 
the  large  and  well  developed  head  of  the  snails  (Cepbalophora) 
and  cuttle-fishes  (Oeplkalopoda). 

The  summary  of  changes  is  usually  as  follows  : 

1.  Egg  fertilized  by  tailed  spermatic  particles. 

2.  Morula. 

3.  Gastrula.     (Observed  in  a  very  few  cases.) 

4.  Veliger  (Cephalula).  In  Unio  and  Cyclas  wholly  or  mostly 
•oppressed. 

5.  Adult  Lamellibranch. 
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A.  dt  Qualrtfaga.  AnnComEe  et  Embrrologle  de  la  Teredo.  (Annates  da*  SclescM 
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ItU,  leui. 
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II.   THE   CEPHALOPHORA. 

The  Cepbalophora  include  not  only  the  Gastropods  (sDails  and 

wtieUcB)  but  more  aberrant  forms  such  as  the  swimming  Pteropoda 


and  the  Dentalium,  etc.  The  term  indicates  the  presence  in  tlie 
adult  of  a  well  formed  head,  as  distinguished  ftom  the  acephaloas 
clams.  Not  only  is  there  a  head,  but  the  eyes  are  restricted  to 
the  most  anterior  part  of  the  preoral  region,  being,  as  in  the 
snail,  borne  on  extensile  tentacles,  whereas  in  the  bivalves,  snch 
as  the  pecten,  the  eyes  are  scattered  on  the  edge  of  the  mantle 
along  the  entire  body.  The  adult  animal  is  not  symmetrical,  the 
mantle  contuning  the  viscera  being  thrown  on  one  side.  The  foot 
is  greatly  enlarged,  forming  the  entire  under  side  of  the  animal, 
as  in  the  sti^l  (Fig.  128).  The  shell  ia  usually  exteriiali  spiral  and 
asymmetrical,  or  cup-shaped. 
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The  tooth  shell,  or  DeDtalium,  U  the  lowest  of  its  class,  and  its 
life  history  ia  one  of  moch  interest.  For  the  following  facts  we 
are  indebted  to  tfao  memoir  of  Lacaze-Duthiera.  The  sexes  are 
distinct.  It  breeds  fVom  the  beginning  of  August  until  ttie  middle 
of  September,  After  fertilization  by  the  spermatic  particles,  which 
Lacaze-Dnthiers  saw  penetrating  into  the  egg,  the  ^g  undergoes 
complete  segmentation  (A).  At  the  end  of  this  time  the  embrj-o 
Bwima  about  b;  means  of  tufts  of  fine  cilia  (Fig.  129,  B),  and  a 
pencil  of  large  cilia  in  fVont.  It  then  lengthens  and  is  provided 
with  seven  bands  of  cilia,  and  the  larva  is  remarkably  worm-litce 
yig.  m. 


Derelopment  of  DenUlium. 
(C).  When  two  days  old  the  mantle  secretes  a  small  shell  (a)  at 
the  end  of  the  body.  The  ciliated  bands  now  approach  and  form 
a  swollen  ring,  or  ciliated  crown,  the  velum,  as  in  fig.  129,  D,  z. 
At  this  time  the  shell  is  median,  unpaired  and  situated  on  the  bock 
of  the  larva.  The  lobes  of  the  foot  next  arise.  Fig.  129,  E,  re- 
presents the  young  Dentalium,  after  leaving  the  larval  state,  and 
when  thirty-flve  days  old.  The  tbree-lolied  foot  protrudes  from 
the  shell  now  enclosing  the  animal,  the  rudimentary  tentacles 
(E,  d}  are  visible,  as  well  as  the  subcesophageal  nerve-ganglia 
(E,i)  and  the  digestive  canal  (E,/,/')  and  liver  (/).  After  this, 
the  change  into  the  mature  form  is  slight. 
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The  winged  aea~enaila  (Pteropods)  are  beantiful  creatares  roaod 
floating  on  the  high  seas.  With  tlieir  large,  ciliated  velam  and 
rudimentary  foot  tliey  represent  the  Veliger  or  larval  condition  of 
the  Gastropods.  There  is  scarcely  a  more  strikingly  beautiful  and 
strange  object  in  nature  (ban  the  Spinalis  wiUi  its  large  heavily 
ciliated  velnm,  which  may  be  caught  in  our  harbors  with  the  tow- 
ing net  and  compared  with  the  young  veligeroos  gastropods  often 
captured  in  the  same  net. 

The  egg  of  Cavolinia  UDdei^oes  total  segmentation,  and  before 
the  large  yolk-spheres  are  absorbed,  the  spherical  embryo  swinu 
about  like  a  larval  infusorian  with  a  crown  of  cilia.  It  may  now 
be  called  a  Trocbosphere.     Soon  the  larva  assumes  a  conical  form 


and  subsequently  the  velum  greatly  expands.  Afterwards  the 
Cavolinia,  with  its  projecting  foot,  assumes  a  form  much  like  the 
veliger  of  Trochus  (Fig.  140,  B).  Fig.  130  (after  Gegeubaur),  re- 
presents a  singnlar  Pteropod  veliger  after  the  velum  has  disap- 
peared, consisting  of  three  distinct  ciliated  segments,  like  a  worm. 
Fig.  131,  after  Verrill,  represents  an  adult  Pteropod,  Styliola  vilna, 
enlai^ed  three  times,  with  the  wings  of  the  velum. 

Bulla,  ^olis  and  Doris,  represent  the  Opisthobranchiate  ot 
naked  roollusks,  which  either,  as  in  the  two  latter  genera,  have  no 
sbell,  with  tbe  gills  arranged  singly  or  in  tufts  on  the  back,  or 
possess  a  white  shell,  as  in  Bulla,  the  bubble  shell.  Fig.  192  (fVom 
VerriU's  Report,  represents  .i£oIt«).  Fig.  133'  (after  Schultze), 
>Fi(.  U3,  diloot;  (,  unUliu-Uk*  doddnoiu  wbtUi  v,  Teliua. 
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represents  the  young  Tergipes,  a  naked  sea-alag  allied  to  Doris, 
with  its  lai^  ciliated  velum  and  foot,  the  animal  being  partly 
aarroonded  by  a  large  abell  (a).  Tliis  shell  is  finally  dropped 
with  the  other  decidnuuB  larval  oi^ans.  the  gills  grow  out  from 
t^e'  back  and  the  soft  elongated  body  of  the  adult  nudibrancb,  as 
this  animal  is  called,  is  finally  attained.  It  is  a  eiagular  fact, 
discovered  by  Sars,  that  in  the  egg-capsules  of  Dendronotus,  as 
many  as  six  embryos  develop  side  by  side. 

We  will  now  more  carefully  study  the  course  of  development  of 
a  Balla  {Accra  buUata)  as  given  by  Langerhans. 

In  this  animal  the  yolk  of  the  egg  subdivides  into  two  spheres 
of  segmentation,  one  being  much  smaller  than  the  other  and  dif- 
fering in  color.  Each  of  these  two  cells  subdivides  into  similar 
halves.  The  two  lai^er  cells  then  remain  passive,  wbile  the 
smaller  form  a  mass  of  nucleated  cells  which  in  two  or  three  days 
form  a  layer  surrounding  the  central,  inactive  yolk  cells.  On  the 
fifth  day  arises  the  first  indication  of  the  shell,  and  on  the  same 
d^y  is  developed  a  furrow,  the  primitive  mouth,  which  separates 
the  cephalic  end  from  the  postoral  extremity.  On  the  seventh 
day  appear  the  rudiments  of  the  oi^an  of  hearing,  and  on  the  day 
after,  the  operculum.  On  the  ninth  day  the  pharynx,  stomach  and 
intestine  b^in  to  develop.  On  the  fifteenth  day  mg-iu. 
the  otolites  are  seen  in  the  ear.  The  liver  is  next 
formed,  and  a  few  days  after  tbe  eyes  and  nen-e 
ganglia,  when  the  larva  hatches. 

With  the  mode  of  development  of  Chiton,  a  cyclo- 
branchiate  Gastropod,  Lov4n  bos  made  us  ao 
riK-iss.    <lu&i°ted.     The  larva  leaves  the  egg  oval  in    , 

@form,  with  a  ciliated  ring  in  the  middle  of 
the  body  and  a  long  tuft  of  large  cilia  on 
the  bead.  Afterwards  it  becomes  annu* 
lated,  as  in  Fig.  134  (after  Lov4n)  and  two 
OhitoB.  ^^^  epecks  appear.  Its  resemblance  to  a  ^«"8«'<"' Chiton- 
worm  larva  is  now  remarkable.  It  soon  settles  down  into  a  quiet 
life  as  a  Chiton  (Fig.  135,  C.  ruber,  represents  a  species  found 
on  our  shores,  firom  Verrill's  Report,  after  Morse),  and  the  lime- 
stone plates  correspond  to  the  primitive  larval  rings. 

Of  the  mode  of  development  of  the  other  marine  univalve  shells 
(Prosobranchiate  Gastropoda),  I  cannot  do  better  than  avail  my- 
self of  the  recent  papers  of  Dr.  Salensky.    His  studies  were  made 
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on  shells  living  in  tb^  Black  Sea,  but  we  have  species  or  Calyptnea 
and  Tiwchns  on  onr  own  coast. 

Cali/i'Irtea  tineuau'  lays  its  e^s  in  pear-sbaper)  cxpsutes  ai- 
tacbetl  to  the  same  mussel  or  stone  on  which  It  lives.  The  young 
of  the  Mime  brood  develop  at  the  same  time.  Development  lo- 
gins with  the  total  segmentation  of  the  yolk.  After  it  divides 
into  eight  cells  the  blastoderm  forme,  which  consists  of  a  single 
layer  of  celts,  the  rrsnlt  of  the  subdivision  of  the  first  fonrspberes 
of  segmentation,  which  grow  over  and  envelop  the  yolk  spheres, 
thus  forming  the  two  genninal  Inyers  (ectoderm  and  endoderm). 
Tlie  cells  of  the  outer  layer  multiply  and  form  the  blastoderm, 
IVom  which  the  skin,  mantle  and  external  organs,  as  well  as  tlie 
walls  of  tbe  mouth  arise,  while,  as  in  the  articulates,  the  aliment- 
art'  cnnal  with  its  de|>endeacie8,  the  liver,  ete.,  arise  fVum  tbe  pe- 
riphery of  the  yolk  cells,  the  central  mass  being  absorbed. 

As  soon  as  the  blastoderm  is  formed,  a  heap  of  cells  arise  and 
tbe  ectoderm   pushes  in  at  a  spot  wbich   becomes  tbe  veiitrsl 
side  of  the  body.    This  is  the  primitive  mouth.    The  anterior 
part  of  this   cellular  heap  is  the  first   indication  of  the  "  bead- 
vesicle,"  which   becomes  a  provisional  organ  well  developed  in 
the  larva,  and  is  also  seen  in  the  embryo  fresh-water  snails  (Pul- 
monnta).    The  sides  of  tbe  primitive  mouth  form  the  two*' sails " 
of  the  velum  or  swimming  organ,  so  characteristic  of  tbe  larval 
mollusks,  and  wtflch  was  first  noticed  by  Forskal,  who  wrote  on 
animals  just  a  century  ago.     Finally,  the  posterior  edge  of  the 
infolding,  which  is  also  at  first  a  little  mass  of  cells,  is  the  first 
indication  of  the  foot.     The  whole  surface  of  the  embryo  is  now 
coveiwl  with  cilia,  and  by  their  movetnciit 
the  embryo  with  its  fellows,  rotates  in  its 
ci^salc. 
The  next  change  consists  in  the  growth 
'    and    diflbrentiation    of    the    parts    already 
sketched  out.     The  germ  of  the  foot  extends 
backwards,  the  moutb-opening  deepena  and 
becomes  tube-like,  tbe    first    indication  of 
veiige,  of  caiypi™..     ^^^^  pbarynx  (Vorderdarm).     Tbe  next  most 
important  change  is  the  presence  of  a  layer  of  cells  between 
the  outer  and  inner  germinal  layers,  wbich  is  called  the  middle 
germ  layer,  with  cells  very  unlike  the  outer  layer,  from  wbich  are 
developed  the  muscles  of  tbe  foot  and  bead  as  well  as  tbe  heart 
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itseir.  Salensky  thinks  that  this  mid<1le  la^er  arises  fVom  the 
outer.  It  appears  first  on  the  ventral  side  or  the  embryo.  The 
germ  is  now  of  the  form  indicated  by  Fig.  136  (ce,  ectoderm; 
'<x,  middle  layer,  the  yolk  spheres  representing  the  inner  layer, 
endoderm ;  m,  month ;  v,  velum ;  /,  foot.    After  Salensky). 

The  nost  important  chapter  in  the  life  history  of  the  Calyptreea, 
is  the  appearance  of  the  mantle,  which  arises  as  a  disk-like  thick- 
ening of  the  outer  germ  layer  on  the  back  of  the  embryo.  lu  the 
middle  of  the  disk  the  shell  grows  out  as  a  cup-like  canity  which 
is  connected  only  aronnd  the  edge  with  the  mantle,  but  is  free  in 
the  centre.  The  ears  or  auditory  vesicles  next  appear,  which,  like 
the  eyes,  begin  as  an  infolding  of  the  outer  germ-layer. 

Up  to  this  time  the  entire  body  has  been  symmetrical.  Along 
the  longitudinal  axis  of  the  body  are  the  foot,  the  head-vesicle, 
the  germ  of  the  alimentary  canal,  and  on  each  side  a  lobe  of  the 
velnm.  The  alimentary  canal,  now  further  developed,  begins  to 
carve  to  the  left,  and  as  the  shell  grows,  the  visceral  sack,  or  poat- 
oral  portion  of  the  body,  hangs  over  on  one  side.  Not  until  the 
organs  of  sense  appeared,  the  ears  with  their  otolites,  and  the  eyes 
with  their  pigment  cells,  did  Salensky  discover  any  trace  of  a 
nervoQs  system,  and  then  it  was  not  the  cephalic,  but  the  ganglion 
of  the  foot  which  first  arises  as  Pi^  ur, 

a  mass  of  nerve  cells  f^om  the 
ectoderm. 

Fig.  137  (after  Salensky)  re- 
presents the  asymmetrical  larva 
with  the  shell  enveloping  a  large 
part  of  the  body,  and  the  velum 
(ii)  and  foot  (/)  well  developed. 
The  larval  head  forms  a  third 
of  the  whole  body  and  is  still 
finely  ciliated.    The  temporary 

lanal    heart    (A),    a   large    oval       Veligor  of  Calrptriea  ftrUier  Rdyanced. 

vesicle,  is  situated  on  the  right  side  of  the  back  of  the  embryo, 
between  the  head  and  anterior  edge  of  the  mantle,  in  quite  a  dif- 
erent  position  ttora  that  of  the  adult  heart,  which  afterwards  arises 
as  a  new  organ.  The  larval  heart  contracts  rhythmically  sixty 
limes  a  minute.  This  is  an  entirely  ditferent  organ,  says  Salensky, 
from  the  pulsating  vesicle  or  "heart"  seen  by  Duben  and  Koren 
in  Purpura  (Fig.  138,  P.  lapUlua  and  egg  capsules,  from  Verrill's 
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Report)  and  Bnccinum,  or  the  contrflctile  vesicle  Tonnd  bj  Semper 
in  AmpuUula,  Cyprtea,  Uurez  and  Ovalnm,  or  the  dorsal  Tedde 
of  the  Fulroonates  (enails).  There  is, 
however,  a  eimilar  larval  heart  in  Nassa. 
At  this  stage  also  appears  the  priini- 
tive  kidney  (Fig.  137,  it),  also  a  deciduous 
organ,  the  permaDeat,  adult  kidney  aria- 
tng  in  another  part  of  the  body  far  be- 
hind the  larval  heart.  It  resembles  the 
primitive  kidneys  of  the  snails  (Pulmo- 
nates),  and  appears  first  as  a  sort  of 
necklace  consisting  of  four  yellowish  cells,  situated  next  to  the 
larval  heart. 

Meanwhile  the  more  the  posterior  part  of  the  body  grows,  the 
larger  and  more  spiral  l>ecomes  the  shell,  until  the  helmet  shape 
of  the  adutt  is  approached.  At  this  stage  also  the  gill-cavity 
appears,  but  there  is  as  yet  no  trace  of  the  gill  itself. 

In  a  succeeding   stage   the  foot   has  increased  in  length,  the 
spire  of  the  shell  has  begun  to  topple  over  as  it  were  and  fall 
on  one  side  like  a  skull  cap,  and  now  the  adult  heart  (the  peri- 
cardium being  formed  first),  and  permaneDt  kidney  and  gills  grow 
out.    The  gills  originate  from  the  ectoderm.    It  is  not  until  thia 
period  that  the  end  of  the  intestine  and  anal  outlet  is  formed. 
The  provisional  larval  oi^ans  now  begin  to  disappear,  the  cei^ 
alic-vesicle  (larval  head)  grows  smaller,  the  primitive       Fig.  im. 
kidneys  disappear.    Of  the  larval  visceral  organs  only 
the  heart  remains  which,  though  smaller,  still  pulsates. 
It  now  rests  under  the  mantle  in  the  branchial  cavity. 
There  are  now  two  gill-leaves,  and  finally  the  permo- 
"""*  heart  is  formed.    The  Airther  changes  consist  in 
erfcction  of  all  these  organs  and  the  development 
e  shell  into  the  helmet  shape  of  the  adult.     Fig.     ciinitnu 
[after  Morse)  represents  the  common  Calyplrcea 
a  of  our  own  coast.     We  have  seen  that  the  usual  five  stages 
been  undei^one,  i.e.  the  egg,  morula,  gastnila  (not  so  well 
ed  OS  in  the  pond  snail.  Fig.  141),  veliger  and  adult, 
e  metamorphoses  of  Trochus  represent  another  type  of  ds> 
iment  in  the  Gastropods,  which  illustrate  points  less  clearly 
ght  out  in  the  Calyptrtea. 
e  eggs  of  Trochua  van'us  are  veiy  small,  spherical,  and  lud 
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ID  massee  of  jelly  od  sea  weeds.  The  morula,  or  mulberry  mass,' 
forma  as  usual.  The  blastoderm  arises  iVom  a  few  small 
clear  s^eres  of  segmuDtation  situated  at  one  pole  of  four  prim- 
itive dark  morula  cells.  The  four  vitelline  or  primitive  cells, 
instead  of  remaining  passive  as  in  Catyptrsea,  subdivide,  as  well 
as  the  blastodermic  cells.  The  egg  now  becomes  flattened  at 
one  pole  and  slightly  pointed  at  the  other,  the  latter  being  the 
anterior  end. 

In  six  hours  afler  development  begins,  the  outer  layer  begins 
to  form,  and  the  first  organ  to  arise  is  the  velum,  which  at  first 
consisU  of  a  swollen  ciliated  ring  on  the  anterior  end  gf  the  em- 
bryo. This  stage  (Fig.  140,  A,  v,  velum,  after  Salensky)  is  equiv- 
alent to  the  trochosphere  (Lankester)  of  the  pond  snail.  It  will 
thns  be  seen  that  the  development  of  Trochns  is  now  very  dif- 
ferent Trom  that  of  the  Calyptrasa,  where  the  velum,  head-veaicle 
and  foot  arise  simultaneously.  A  little  later  the  month  and  oesoph- 
agus arise.  Salensky  remarks  that  the  Prosobranch^ate  Gastropods 
as  a  rale  develop  like  Trocline.  In  Vermetus,  however,  according 
to  the  observations  of  Lacaze-Duthiers,  the  velum  does  not  arise 
in  the  form  of  a  ciliated  crown,  but  aa  a  paired  organ.  Salensky 
adds,  however,  that  in  other  respects  there  is  a  strong  analogy 
in  Calyptreea  to  Vermetus  and  Buccinum  and  Purpura,  which 
develop  like  (he  former  mollusk,  having  a  similar  larval  heart  and 
primitive  kidneys,  though  the  mode  of  development  of  the  exter- 
nal organs  is  almost  wholly  unknown.  There  are  thus  five  gen- 
era of  Prosobranchiate  Gastropods  which  develop  as  in  Calyptrrca, 
all  belonging  to  the  suborder  Ctenobranchiata. 

On  the  other  hand,  Paludirui  vivipara,  IferUlaa  JluvicUilis,  and 
certain  Pteropods  {Tiedemannia  neapoUtana,  Cavolinia  gibbosa) 
and  a  Heteropod  (Ptero trachea)  are  provided,  as  in  Trocbus,  with 
a  ciliated  crown,  the  first  oigan  lying  behind  the  primitive  mouth. 
"  A  good  starting  point,"  adds  Salensky,  whom  we  have  in  reality 
been  quoting  all  along,  "for  the  comparison  of  the  development  of 
Trochns  and  allied  forms,  with  that  of  other  animals,  consists  in 
this  stage  (Fig.  140,  A).  A  cursory  glance  at  the  illustration,  will 
convince  one  that  this  condition  of  the  Trochus  embryo  is  simi- 
lar to  the  larva  of  some  annelides.  Examples  of  such  Annelid 
larvie  may  be  seen  in  some  Sabellidra  (e.  g.,  Dasi/chone  lucullana)  or 
Spio  {S.fuliginosus),  The  latter  in  escaping  from  the  egg  have 
a  noie  or  less  oval  body  consisting  of  two  layera,  ita  only  oi^an 
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a  ciliatetl  crown  od  the  anterior  part  of  the  body.  The  idea  of  an 
analog}'  between  the  Molhisca  and  Annelid  larva  has  already  been 
Boggeated  by  Gegenbanr.  Still  more  strongly  does  it  follow  from 
these  facte,  that  in  the  Annelides,  as  surely  as  in  the  Mollusks,  the 
mouth-openiog,  witli  the  pharynx,  arises  immediately  after  the  for- 
tnation  of  the  ciliated  crown  and  somewhat  behind  the  same.  Im- 
mediately aft«r  the  formation  of  the  rudimentary  pharynx  arise 
the  characteristic  organs  of  the  two  types :  in  the  Annelides  the 
body  segments  with  their  appendages;  in  the  Mollueka  the  foot, 
ebell  and  two  velar  lobes." 

Sulensky  then  compares  the  development  of  Trochas  with  the 
Rotifer,  Brachionus,  and  finds  some  striking  analogies.  His  facts 
we  shall  present  hereafter  in  describing  from  his  memoir  the  life- 
history  of  a  rotifer. 

In  the  second  period  of  development  of  Trochus,  the  trne  Vel- 
iger  state  is  entered  upon.  The  mantle  and  shell  are  formed  much 
as  in  Calyptrsea.  The  body  is  now 
flattened,  and  the  ciliated  crown 
projects  very  slightly.  The  shell 
(s)  has  gi-own  considerably. 

Fig.  140,  B,  after  ijiilensky,  repre- 
sents this  stage.     The  pharynx  (d) 
I  arises  through  a  tube-like  invagina- 
tion of  the  outer  germ-layer,  befaiad 
the  ciliated    crown   (v).     At  the 
LarT.1  Trochna.  ^^^^  y^^  ^^j^^,  j^^  ^^^^^  ^^ 

a  projection,  which  indicates  the  beginning  of  a  foot  (/).  Within 
the  foot,  as  well  as  in  the  anterior  part  of  the  body,  may  l>e  no- 
ticed the  middle  gerro-layer,  which  arises  as  a  layer  of  cells  be- 
tween the  outer  and  inner  germ-layer. 

In  the  following  stage  the  form  of  the  larva  is  soniewbat 
changed.  The  shell  begins  to  unroll  spirally  on  the  under  side  of 
the  body.  The  velum  grows  more  than  the  middle  portion  of  the 
head,  and  the  lat«ral  lobea  become  larger.  The  operculum  also 
arises  on  the  posterior  portion  of  the  foot. 

loming  now  to  the  mode  of  development  of  the  Pulmonate 
Inaks  (fVesh-water  and  land-snails),  we  find  that  the  aquatic 
DS  undergo  a  complete  metamorphosis,  while  in  the  land-anaih 
:e  is  no  metamorphosis,  and  they  are  hatched  in  nearly  the 
le  form  aa  the  adult. 
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The  life  hiBtory,  particularly  the  earlier  stages,  of  thelomraon 
pond  enail  (iimntetM  atajmalia)  of  Europe  has  been  worked  out  with 
much  care  by  Prof.  Ray  Lankester,  his  observations. confirming 
those  of  Lerebonllet,  Pouchet  and  others  so  far  as  they  extended. 
The  eggs  of  Limnseus  are  deposited  in  June  on  the  under  side 
of  water-plants,  in  capsulea  enclosing  one,  rarely  two  eggs,  and 
surrounded  by  a  mass  of  jelly.     After  seg-  Fig.  i4i. 

mentation  the  Gastrula  (Fig.  141,  m,  mouth  ; 
ec,  ectoderm  ;  en,  endoderra)  is  formed,  the 
primitive  digestive  cavity  or  mouth  result- 
ing probably  from  an  infolding  of  the  ecto- 
derm. Lankester  believes  that  this  oriHce  or 
mouth  is  temporary,  the  mouth  of  the  adult 
being  a  later  production.  The  primitive  o^t^ia  nf  ti 
mouth  closes  as  the  embryo  enters  on  the  S"""- 

Veliger  state,  in  the  earliest  stages  of  which  the  embryo  is  oval 
and  surrounded  by  a  ciliated  ring,  much  as  in  the  larval  Trochus 
(Fig.  140,  A).  This  state  is  called  by  Lankester  the  "Trocho- 
sphere."  A  definite  Veliger  Stage  is  finally  attttioed ;  the  foot  ia 
large  and  bilobed,  the  mantle  aud  shell  then  arise  and  the  larva 
soon  passes  into  the  definite  molluscan  condition,  with  a  shell, 
creeping  foot,  mantle-Bap  and  eye- tentacles.  The  young  snail 
hatches  in  about  twenty  days  afler  life  begins. 

Professor  Lankester  confirms  the  suggestions  already  made  by 
Gegenbaar,  Morse  and  Salenaky  r^arding  the  resemblance  of  the 
larval  loollnsks  to  young  worms.  He  remarks  also  that  both  the 
Trochosphere  and  Veliger  forms  are  "  well  known  and  character- 
istie  of  various  groups  of  Worms  and  Echinoderms,  and  the  latter 
is  seen  in  its  fall  development  in  the  adult  Rotifera,  and  in  the 
larval  Gasteropoda  and  Pteropoda.  The  identity  of  the  velum  of 
larval  Gasteropods,  with  the  ciliated  disks  of  Rotifera,  seems  to  ad- 
mit of  little  doubt,  and  it  would  lie  well  to  have  one  term,  e.  g., 
velum,  by  which  to  descrilje  both.  The  Trochosphere  is  the  ear- 
lier, more  or  less  spherical  form  in  which  the  velum  is  represented 
by  an  annular  ciliated  ridge,  and  which  is  sometimes  (e.  g..  Chiton) 
provided  with  a  polar  tuft  of  long  cilia. 

"The  cell,  polyblast  (morula),  gastrula,  trochosphere,  and  veU 
iger  phases  of  molluscati  development  are  uot  distinctive  of  the 
molluscan  pedigree ;  they  belong  to  its  pree-molluscan  history. 
The  foot,  sbell'gtaDd,  and  the  odontophore  are  organs  which  are 
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distinctively  molluacan — the  last  char&oteriatia  of  the  higher  Mol- 
lusca  only — the  other  two  of  the  whole  group,  and  their  f^pear- 
ance  must  be  traced  to  ancestors  within  the  proper  stem  of  the 
molluscan  family  tree.  The  foot  is  essentially  a  grently  devel- 
oped lower  lip." 

We  would  add  that  the  Molluscan  aa  well  as  Annelid  Trocho- 
sphere  may  be  directly  compared  (morphologically,  not  hialolog- 
ically)  with  the  embryo  lufuaoria  (see  Fig.  33,  £,  p.  91)  and  the 
ancestry  of  the  Mollosua  as  well  as  the  Vermes  should,  as  Haeckel 
declares,  be  traced  back  to  the  Infusoria,  perhaps  the  parent- 
forms  of  the  entire  animal  world  above  the  Protozoa. 

The  usually  hermaphrodite  Cephalophora,  as  a  rule,  to  sura  Dp 
the  (tiSerent  phases  of  their  metamorphosis,  pass  through  the  fol- 
lowing stages : 

1.  Egg. 

2.  Morula. 

3.  Gastrula.     (sometimes  suppressed?). 

4.  Veliger  (the  earliest  substage  being  the  Trochosphere,  which 
passes  into  tbe  generalized  Cepfaalula  form ;  or,  restricted  to  the 
molluske,  tbe  Veliger  stage). 

5.  Adult  moUusk,  with  foot,  shell  and  often  lingual  ribbon 
(odontophore). 
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Development  of  the  Cephalopoda.  Though  the  homologies  of  the 
Cephalopoda  with  the  Cephalopliora,  particularly  the  Pteropods, 
are  qaitfe  diiect,  yet  the  cuttlefiaheB  differ  greatly  in  their  mode  of 
growtU,  particDlarly  in  the  embryological  stages.  While  the  work 
of  Kolliker  on  the  development  of  the  Cephalopoda  is  a  classic,  yet 
I  shall  here  avail  myself  in  part  of  Ussow's  more  recent  work. 
His  observations,  made  at  Naples,  are  based  on  two  species  of 
Sepia,  Sepiola,  Loligo  and  Argonauta  argo,  and  they  agree  so 
well  in  their  embryology,  that  the  following  description  answers 
for  alt.  In  the  partial  segmentation  of  the  yolk,  Ussow,  as  Ki311i- 
ker  before  him,  was  reminded  of  the  same  process  in  the  ^gs  of 
birds  and  the  turtle.  It  begins  on  one  side  of  the  yolk ;  a  primi* 
tive  furrow  arising,  which  is  intersected  at  right  angles  by  a  second 
ftirrow  forming  four  divisions,  aflerwards  eight,  until  finally  a  one- 
layered  germinative  disk  (blastoderm)  is  formed  on  a  portion  of  the 
surface  of  the  egg,  on  the  second  day  after  development  begins. 
The  inner  germ-layer  then  arises,  which  farther  splits  into  two 
aob-layers  (the  outer  of  which  is  the  dermo-mu scalar,  and  the 
inner  the  intestino-flbrous). 

In  Loligo  and  Sepiola  by  the  7th  or  8th  day  the  germ  becomes 
perfectly  spherical  and  ciliated  in  porUons,  so  that  it  rotates  in  its 

In  the  second  period  of  development,  that  of  the  production  of 
oi^DB,  the  blastoderm  covers  the  entire  yolk.  The  mantle  be- 
gins to  form,  next  the  rudiments  of  the  eyes  arise  fVom  the  ecto- 
derm, and  the  mouth  appears.  The  embryo  is  now  like  a  convex 
disk,  or  rather  a  hollow  hemisphere. 

On  the  10th  day  the  gills,  funnel,  arms  and  anal  tubercle  make 
their  appearance,  Uie  germ  of  the  gilla  arising  from  the  dermo- 
muscular  sub-layer  of  the  middle  gerra-lamella. 

On  the  11th  day  the  rudiments  of  the  auditory  organs,  the 
pharynx  and  salivary  glands  ariie,  oe  well  as  the  anal  orifice,  and 
OD  the  succeeding  day  the  auricles  of  the  heart,  the  pericardium 
arising  afterwards.  The  walls  of  the  aorta  and  of  the  larger  arte- 
ries and  veins,  with  the  offshoots  of  the  latter  (the  so-called 
kidneys),  are  developed  fh)m  the  cells  of  the  middle  lamella, 
which  become  elongated  and  arrange  themselves  in  rows.  On 
the  13th  day  the  ink-sac  develops,  and  the  liver.  The  intestinal 
tract  originates  from  the  primitive  invagination  of  the  outer 
germ-layer  (ectoderm)  aa  in  Amphioxus,  Aacidia,  some  Ctelen- 
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tentM,  the  BraehiuixKia,  Vorroes,  etc,     Aa  to  the  mode  of  origin 
or  the  nenons  evstetn,  I'ssuw  snys  "I  have  been  fompeiled  to 


give  np  Torever  tbc  liope  of  finding  any  resemblance  to  its  de- 
velopment in  the  Vertebrate,  Tunicata,  Annalosa  and  Mollusca." 
jij  All    the   ganj^tia  of  the   Cephalopoda  originste 

from  more  or  less  compact  thickenings  of  the 
middle  gerai-lamella  (dermo- muscular  eab-lajer), 
as  in  the  peripheral  ganglia  of  the  vertebrateH. 

L'saow  was  unable  to  traee  the  origin  of  the 
genital  glands,  aa  they  do  not  arise  nntil  after 
the  animal  ia  three  days  old,  and  he  could  not 
keep  his  fipecimene  alive  beyond  this  period. 

Now  returning  to  Kolliker's  memoir  for  our 
informalioD  regarding  the  later  stages,  Fig.  US, 
A  (m;  mantle  ;  6,  branchial  processes ;  a,  siphoQil 
processes ;  a,  mouth ;  e,  eyes ;  1-5  rDdimeotai; 
arms,  ader  Kolliker)  represents  the  disk-tike  ent- 
brjo  resting  on  the  enrface  of  the  yolk  ;  B,  a  side 
\iew  of  the  emtryo  when  farther  advanced  (f, 
yolk  sack ;  h,  head),  and  C  the  same  still  older, 
the  yolk  sac  still  smaller,  the  contents  hanog 
been  partially  absorbed.  Soon  after  this  the 
body  and  arms  grow  longer,  and  the  siiiiMl 
EwCitpMiie  or  L».   moves  about  in  its  shell. 

For  our  information  regarding  the  still  later 
historj'  of  our  native  cuttle  fishes  we  are  indebted  to  the  ohserva- 
tioDs  of  I^f.  Verrill,  trom  whose  report  on  the  Invertebrates  of 
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Vineyard  Soand  in  Prof.  Baird's  U.  S.  Ksh  Commission  report 
tliese  cuts  are  taken.  Pig.  143  represents  the  ^g-capsule  of 
Loligo  Pealii.  Fig.  Hi '  represents  the  young  or  the  same  cuttle 
lisb,  with  the  yotk  sac  (y).  Fig.  145  represents  the  same  farther 
advanced,  while  Fig.  146  gives  au  idea  of  the  same  after  hatcliing. 
the  yolk  having  been  completely  absorbed.  Another  species  of 
cattle  fish  {Loligo pallida)  is  represented  by  Fig.  147. 

Snch  is  the  usual  mode  of  development  of  the  cuttle  fishes.  But 
in  an  nnknonn  form  probably  over  tlirce  feet  in  length,  as  its  mass 
of  eggs  w»a  thirty  inches  long,  the  mode  of  development  is  entirely 
difibrent.  The  growth  of  the  embno  is  greetly  accelerated,  and 
immcdFateiy  aflcr  segmentation  it  assumes  a  state  analt^ous  to 
the  Trochosphere  of  other  mollusca.    To  Grenacher's  beautiful 


memoir  we  are  indebted  for  the  following  facts  regarding  the 
life-history  of  this  cuttle  fish,  whose  adult  form  is  unknown.  Be 
studied  the  eggs  fonnd  floating  in  the  Atlantic  ocean,  and  was  un- 
able to  raise  it  to  maturity.  After  partial  segmentation,  the 
process  being  indicated  by  from  five  to  eight  radiating  streaks, 
on  the  surface  of  the  yolk,  the  embryo  assumed  the  form  indi- 
cated by  Fig.  148,  which  represents  the  blastoderm  growing 
around  the  under  pole  of  the  yollc  mass  and  approaching  the 
anterior  end,  where  there  is  a  swollen,  ciliated  band  (»)  appu- 
ently  identical  with  the  velum  of  the  Trochosphere  of  the  loirer 
mollusca.  This  is  an  interesting  point  as  Grenacher  adopts 
Lovdn'a  opinion  that  the  arms  of  the  Cephalopoda  represent  and 

■  Fig.  IMa.  a",  a'",  a"",  the  right  arras  belOQEing  to  roar  pair  ;  r,  tin  i[il«  0(1^ 
bead;  t,  Ibe  e  e:/,  tbe  caudnl  Bug;  A,  Ibe  heut;  n.  the  mant  In  nbloh  tbe  color- 
Teslclea  ar«  ■Iread;  deTeto|ied  and  capaLlo  or  changing  their  eolon;  e,  tta  loCarUl 
caTltjof  theaame;  a,  alphon.   Tbe  IctHra  Id  Fig.  Its  a^-e  .he  same  (after  Veirill]. 
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are  bomologoas  with  the  velum  of  the  lower  mollusks,  particularly 
the  Pteropods,  and  not  with  the  foot  as  coiumouly  urged. 

This  spherical  stJ^e  is  also  remarkahl^  for  the  early  appearance 
of  the  mantle,  with  the  contractile  pigment  cells  (chromatophores). 
It  will  be  seen  that  the  entire  egg  is,  as  in  the  lower  mollusks, 
converted  directly  into  the  ombijo.  The  embryo  soon  elongates, 
the  mantle  grows,  the  eyes  and  arm»  hud  out,  aud  the  form  of  the 
adult  is  rapidly  sketched  out  as  in  Fig.  HO  (m,  mouth  ;  a,  «',  a", 
arms ;  /,  inoer  and  outer  funnel-layer ;  nit,  mantle,  the  dotted  lioe 
ending  in  a  chromatophore ;  h,  ear  ;  g,  oplic  ganglion  ;  e,  eye. 

We  thus  have  in  the  embryology  of  this  form,  which  seema 
not  very  different  from  Loligo  (as  may  be  seen  in  a  more  advanced 
stage  figured  by  Grenadier  not  reproduced  hei-e),  a  mode  of  de- 
velopment much  more  like  the  lower  mollusks  than  was  before 
suspected. 

Of  the  embryology  of  the  fossil  Tctrabranchiate  Cephalopoda 
(tlie  Ammonites,  etc.)  we  know  from  the  beautiful  researches  of 
Professor  Hyatt  that  the  shell  in  Ammonites  as  well  as  Goniatitea 
begins  as  a  minute  globular  sac ;  in  Nautilus  this  sac  "  is  not  re- 
taine<l,  but  traces  of  its  former  existence  are  apparent  on  the 
apes  of  the  first  whorl,  in  the  form  of  a  scar  or  cicatrix." 

Summarizing  the  known  facts  regarding  the  living,  dibranchiate 
Cephalopoda,  no  have  eggs  and  spermatic  particles  dcvcloi}ed  in 
separate  sexes,  the  egg  passing  through  the  following  phases. 

1.       Partial  segmentation,  analogous  to  that  of  Vertebrates. 

2,a.  Trochosphere  (?)  or  germ  developing  on  tiie  surface  of  the 
yolk  and  gradually  absorbing  it ;  the  Gastrula  state  suppressed ; 
or,  OS  is  more  usually  the  case  (6),  the  adult  form  is  directly  at- 
tained. 
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The  Herpetologt  of  Edrope.* — In  this  work-  we  fiod  the 
fullest  list  of  European  Batracbta  and  Reptilia  which  baa  ever 
been  brought  together.  They  are  charaeterized  by  full  descrip- 
tions, each  of  which  is  accompanied  by  an  Mitlinc  fignre  of  the 
more  essentially  distinctive  parts  of  the  animal.  Aa  a  maoDil 
for  the  deter  mi  nation  of  the  species  of  Enropean  Reptilia,  this 
work  appears  to  be  the  most  convenient  in  existence,  providing 
the  classification  be  not  taken  into  account.  It  Is  also  full  in 
the  matter  of  geographical  distiibiition,  supplying  a  want  which 
has  lODg  been  felt  especially  by  extra  European  students. 

Since  the  work  is  stated  on  tlie  title  page  to  be  "  System atische 
Bearbeltung,"  it  may  be  well  to  take  a  glance  at  the  system 
adopted.  We  find  that  the  Batrachia  are  arranged  in  accordance 
with  the  system,  or  rather  want  of  system,  of  fifty  years  ago.  The 
important  striictiiral  features  which  distinguish  the  crania  of  the 
salamanders,  pointed  out  by  Gervais,  Gray  and  others,  are  not 
regarded  as  of  siifilcient  weight  to  affect  the  classification.  In 
consequence  the  genus  Euproctus  is  united  with  Triton,  and  Geo- 
triton  with  Spelerpes.  Tlie  arrangement  of  the  frogs  and  toads 
is  still  more  remarkable.  But  one  of  the  four  genera  embraced 
in  the  Pelobatidis  belongs  to  it,  and  this  genus  Pelobates  em- 
braces two  well  deSneil  genera  of  authors.  '  The  typical  species 
of  one  of  these  Didocus  calcaralus  is  regarded  as  a  synonyme  of 
the  very  distinct  Cultrlpes  provincialis.  Of  the  three  remaining 
genera,  two  belong  to  the  Discoglosnidee,  the  type  genus  of  which, 
Discoglossus,  is  placed  in  the  Rauidie,  a  group  which  stands  in  the 
remotest  relation  to  it  consistently  with  reference  to  the  same 
order.  In  the  Annra  as  in  the  Urodela,  osteological  characters, 
the  only  reliable  ones,  are  quite  neglected. 

Among  the  serpents  we  notice  with  regret  the  snbstituticm  of 
the  time-honored  Coluber  by  Callopeltis  of  later  nativity,  and 
Periops  is  scarcely  different  fVom  Lamenis.  The  family  charac- 
ters are  derived  from  the  dermal  scuta,  which  ore  quite  inadequate 
for  such  service.    Characters  of  like  inefficiency  figure  in  the  di- 

1  Herpetotoglft  Europaon:  SjstamntlBcbe  VBarbcllung  der  nmphlbleon  and  repUtira 
w.  In  Europn  aatgelaadtiai  Ton  Dr.  Eglr  Solireiber,  Bruntwlok,  IB7S. 
(808) 
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gnoses  of  the  families  of  Locertilia,  bence  we  fiod  the  Agamid 
genera  referred  to  the  Igiianidce,  and  Opheomorns  and  Angiiis 
to  the  Scincidie! 

The  review  of  geographical  distribution  at  the  close  of  the 
volume  is  valuable  in  proportion  to  its- completeness,  which  "the 
date  of  the  work  in  a  measure  guarantees.  But  with  every  appre- 
ciation of  the  value  of  the  author's  species  work,  the  absence  of 
systematic  analysis  deprives  his  book  of  the  scientific  merit  which 
would  otherwise  belong  to  it. — £.  D.  C. 

The  Distbibdtion  of  Insects  in  New  Hampshire.' — The  autlior, 
in  this  interesting  essay,  discusses  with  his  characteristic  thorough- 
ness the  relations  of  the  faunie  (Alpine,  snbalpinc,  Canadian  and 
Alleghanian)  which  have  their  representatives  in  that  state.  It  is 
illustrated  by  a  map  of  the  state,  sliowlng  the  relations  of  tlie 
Canadian  and  Alleghanian  faunat,  and  another  of  tlie  Alpine  and 
eubalpine  regions  of  tlie  Wliitc  Mountains.  The  data  are  drawn 
from  the  butterflies  and  grasshoppers.  We  were  not  aware  that 
Buch  excellent  material  existed  for  such  a  full  discussion  of  the 
sttbject,  which  will,  we  doubt  not,  greatly  stimulate  fiirtlier  studies 
on  the  gec^raphical  distribution  of  insects  in  this  country. 

Frincipleb  of  Metal  Mining."  —  This  Is  a  compact,  clearly- 
written  and  well  illustrated  little  manual  by  a  practical  miner  and 
member  of  tlie  London  Geological  Society.  The  author  has 
adapted  it  for  the  instruction  of  young  miners  starting  in  life. 
We  have  not  met  with  a  better  and  briefer  introduction  to  the  art 
of  mining  for  the  general  reader. 

BOTAKT. 

FucDS  SERRAxrs  AND  Fuciis  ANCEPs.  —  I  have  received  ftom 
Prof.  A.  F.  Kemp,  of  Knox  College,  Galesburg,  111.,  specimens  of 
Fucua  anceps  Harvey,  and  Fucus  serralns  Linn.,  with  tlie  follow- 
ing notes  concerning  them  which  will  be  interesting  to  marine  bot- 
anists. 

■TheDJHtritiiitionor  Insects  in  New  Hampshire.  A  chapMrrrom  the  Bret  voldmo  or 
the  Fiiuil  BopDrt  npoo  Ihe  Geology  of  New  Ilampslilro.  By  S,  II.  ScuJUcr.  Concord. 
lB7t.    Rajtlifo.    p|i.  SU'WO.    With  two  maps  nnd  aptale. 

<  Principles  or  Uetal  Ulning.  By  J.  H.  Collins.  Piilniiin's  Blemenlary  .^nlence 
Berles.  With  70  lllmlmtions.  Now  York,  O.  P.  Putnam's  Sone.  llmo,  pp.  1*8.  PriiB 
II  coDCs.    For  sale  by  A.  A.  Smith  A  Co.,  Salem,  Haas. 
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I  very  mtich  doubt  wbetlier  F.  serraitw  ever  grew  on  opr  coast. 
I  am  not  aware  that  any  botanist  has  found  it  I'n  sttu  or  in  such  a 
condition  as  to  warrant  the  belief  that  it  was  indigenous.  In  June, 
1869,  I  found  it  in  Pictoa  Harbor,  Nova  Scotia,  but  only  in  mod- 
erate quantity  and  attached  to  movable  stones.  It  had  all  the  ap- 
pearance of  being  introduced  from  Europe,  the  European  ^ips 
coming  for  luml>er  were  accustomed,  I  was  told,  to  discharge  their 
ballast  in  the  deep  water  of  the  harbor.  This  ballast,  to  m; 
knowledge  is  often  taken  from  the  sea-shore.  In  this  way  I  tliiuh 
the  plant  has  been  brought  to  this  coast.  It  would  be  interesting 
to  know  whether  the  plant  has  been  foiiiid  anywhere  else.  Dr. 
Harvey's  anthoiity  for  assigning  it  to  our  coast  is  doubtful.  •  •  • 

At  Peak's  Island  1  found  a  form  of  Facus,  very  abundant  there 
but  not  noticed  anywhere  else.  I  sent  it  to  Dr.  Harvey  wlio  ac- 
knowledged it  to  l>e  new  to  the  Atlantic  coast,  and  like  a  Fiicus 
lately  found  in  Ireland  which  he  said  was  named  "  J'ucms  aiiwps." 

It  grows  very  large,  has  the  habit  of  F.  aerratua  biit  wants  ilie 
serratures.  It  grows  just  at  low  water  mark  and  is  never  al- 
together free  fi'oni  the  moisture  of  the  sea.  I  have  observed  places 
north  and  south  of  Peak's  Island,  but  have  never  seen  a  specimen 
anywhere  else. 

It  looks  so  much  like  the  young  of  F.  veacicuhsw  that  it  is  apt 
to  be  taken  for  it,  which  it  certainly  is  not. 

A  specimen  sent  me  by  Harvey  is  much  less  robust  than  miae, 
very  diminutive  indeed   but  seems  to  have  a  like  form. — D.  S- 

JOKDAN. 

Gentiana  Andbewsii. —  In  one  of  the  numbers  of  the  Nat- 
uralist for  1874,  some  remarks  were  offered  by  a  correspondent, 
regarding  the  fertilization  of  this  species  by  humble  bees.  It 
was  assumed  since  the  stigma  and  its  style  also  project  some  dis- 
tance beyond  the  anthers,  that  this  species  needs  the  assistance 
of  insects  to  become  properly  fertilized.  The  stigma  is  brought 
in  contact  with  the  pollen  in  the  natural  development  of  the  flower. 
In  the  bud  the  epipctalous  stamens  and  their  cohering  aothcrs  ore 
superior  to  the  stigma.  The  latter  is  raised  by  the  growth  of 
both  style  and  ovary,  but  especially  the  ovarj-,  and  pushed  up 
through  the  ring  of  the  cohreing  anthers,  but  not  until  they  have 
matured  their  pollen.  This  they  shed  so  plentifully  as  to  hiiry 
completely  the  stigma  for  the  time  being,  and  fertilize  it  even 
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more  effectually  than  could  possibly  be  done  by  humble  bcca  in 
the  mnnner  suggested  by  your  correspondent.  Observation  will 
fully  establish  the  main  fnct  of  this  statement. —  M.  W.  Vacsbb- 
BUBO,  Ft.  Edward,  if,  F.,  Apr.  10,  1875. 

Stenogramma  isterrcpta. — In  Grevillea  for  Dpcembcr,  1874, 
is  an  article  by  Mr.  E.  SI.  Ilolines,  "On  Stenogramma  inlermpta 
Harv.,"  in  which  the  writer  states  that  Harvey  bad  never  published 
an  account  of  tho  tetmspores  of  that  plant,  of  which  material  had 
been  sent  bim  by  Miss  GiiTonl.  In  the  "  Nereis  Amer.  Bar,,"  Part 
II,  p.  162,  llarvoy  acknowlc<lged  tiie  receipt  of  Miss  Gifford's 
specimens,  and  gives  a  full  account  of  the  literature  of  this  spe- 
cies, which  is  Stenogramma  interrupta  of  Montague,  not  of  Harvey 
as  Mr.  Holmes  has  it.  — W.  G.  Farlow. 

A  Directory  op  American  Botahists  bas  appeared  in  the 
"Bnlletin  of  the  Torrey  Botanical  Club,"  New  York.  Also  de 
scription  of  new  fungi  from  New  Jersey,  with  other  notes  of  value 
to  working  botanists. 

Preservjho  Fusni.  —  A  good  method  for  the  preservation  of 
Fungi  is  to  place  them  in  a  sohitioo  of  1  part  calcic  chloride, 
10  parts  hydric  osiiie.  This  will  change  the  phosphates  in  the 
fungus  into  phosphate  of  lime  (calcic  phosphate),  after  which  they 
will  be  found  to  keep  well. — J.  II.  Martin. 

Voi.vox. — A  work  by  Dr.  F.  Cohn  on  the  developmental  history 
of  the  genus  Volvox  has  lately  appeared. 

NoBTn  Amkricax  Fungi. — The  Rev.  J.  M.  Berkeley  continues 
Ilia  notices  of  our  F+mgi  in  "Grevillea." 

ZOOLOQY. 

New  PiiTLLOPOD  Crcstacbans. — I  have  received  from  Dr.  E. 
Cones,  naturalist  of  the  United  States  Northern  Boundary  Com- 
mission, a  coilection  of  these  animals  which  he  writes  "  occurred  in 
myriads  in  several  small  prairie  pools  from  a  hundred  yards  to  a 
half  mile  or  so  wide,  exactly  on  the  Boundary  line,  49°  N.,  just 
on  the  west  bank  of  Frenchman  liiver,  Montana.  You  will  not 
And  this  stream  on  the  map,  ijerhaps,  by  tills  name  ;  it  is  one  of 
the  first  of  the  whole  series  of  similar  streams  flowing  south  into 
Milk  River.  The  species  was  not  observed  elsewhere.  The  ponds 
were  extensive  shallow  sheets  of  awect  water,  of  &  comfortable 
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wading  depth,  generally  with  a  little  open  space  ia  the  deepest 
part,  but  mostly  choked  with*  luxuriant  vegetation  (Granibeie, 
Utricularia,  etc.).    Date  of  collection  first  week  in  July," 

The  oeeurrence  of  the  Apiis-like  form,  which  may  be  catled  L^ 
idnrua  Coueaii,  ia  of  much  interest,  as  the  genua  has  not  befora 
occurred  on  this  continent  south  of  the  Arctic  regions  and  Green- 
laud,  where  L.  glacialia  occurs.  Our  western  species,  however, 
more  closely  resembles  L.  produclua  from  Europe,  but  differs  Id 
the  much  longer  telson,  which  is  long, 'slender  and  spatulate.  In. 
this  character,  and  its  much  longer  carapace  it  differs  from  L. 
glaciaiia  from  Greenland.  It  also  differs  from  L.  produdas  in  tbe 
eyes  being  (doser  together  and  more  prominent. 

In  the  males  the  carapace  is  a  little  shorter,  and  the  telson  twice 
as  large  as  in  Ihe  other  sex,  being  three  or  four  times  as  long 
as  that  of  L.  prodvctita.  Thirty-two  males  and  thirty-one  females 
occurred.     This  equality  in  the  number  of  the  seses  is  notewortliy. 

With  these  occurred  a  new  Lymnetis  with  eggs.  It  is  interme- 
diate in  size  between  L.  Oouldii  and  L.  gracUicornia,  bat  more 
spherical  than  eitlier.  It  may  be  recognized  at  ouce  by  the  much 
produced,  mucronate  front,  which  in  the  two  other  species  is  broad 
and  spatulate  and  square  at  tlie  end.  From  this  character  it  may 
be  called  Lymnetla  mucronaius.  Length  .10-. 13  inch. — A.  S. 
Packard,  Jr. 

Artificial  Hatchiko  ov  Grassboppebs. —  I  recently  noticed 
the  hatching  of  grasshoppers  under  such  peculiar  circumstances 
that  I  tbouglit  them  worthy  of  public  mention.  I  was  traveUing 
with  U.  S.  Troops  in  the  southwestern  part  of  Uacota  Territoiy. 
through  a  region  which  had  been  visited  by  the  flight  of  grass- 
hoppers of  18T4.  It  was  January  and  the  weather  intensely  cold. 
We  generally  came  into  camp  each  day  at  4  p.  u.,  when  the  snow 
was  cleared  off,  tents  pitched  and  fires  lighted  in  them,  which  soon 
thawed  out  the  ground  and  heated  it  for  some  distance  fut>uiid. 
The  fire  was  not  kept  horning  more  than  five  hours  at  any  camp, 
yet  often  the  next  morning  young  grasshoppers  were  seen  shipping 
about  as  full  of  life  as  though  they  had  not  been  subjected  to  such 
an  nnusual  forcing  process. — W.  L.  Carpentbk,  U.  S.  Army,, 
Camp  Bobinson,  Neb.,  Jan.  17,  1875. 

[It  seems  probable  to  us  tJiat  the  larrse  of  the  Caloptenui 
hatched  in  the  autumn  before  the  snow  fell,  as  those  of  other  and 
allied  grasshoppers  do  in  New  Euglaiid. —  Eos.] 
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Demdsoica  DOHiHiCA  IN  IxDiANA. — Dr.  Coues  notices  In  the 
Natdbalist  for  July,  1873,  the  occurrence  of  Dendroka  Dominica 
Bfurd,  "  so  far  north  "  as  Eananha  Ck>.,  West  Va.,  aa  stated  by 
Mr.  W.  D.  Scott. 

I  shot  ID  Indianapolis,  Sept.  25,  1874,  an  individual  of  that 
species,  apparently  intermediate  between  the  varieties  Dominica 
and  albilora  as  given  by  Baird,  having  the  part  of  the  superciliary 
stripe  before  the  eye  strongly  tinged  with  yellow,  and  the  yellow 
of  the  chin  and  maxille'  narrowly  bordered  next  the  bill  with 
white. 

Seiurus  Ludovtcianvs  Bp.  I  found  last  year  about  Green  Bay, 
Wisconsin,  in  some  abundance  in  the  latter  part  of  April.  —  D.  S. 

JOBDAN. 

The  Whistling  Swan. — A  fine  adult  specimen  of  the  whist- 
ling swan  {Cygnus  Amert'canua)  was  obtained  on  the  20th  inst., 
by  James  Logan,  near  Shelbj'ville,  in  this  state.  It  measured 
eighty-four  inches  from  tip  to  tip  of  the  wings.  It  was  shot  while 
feeding  along  a  small  stream  of  water  in  company  with  two  others, 
one  of  which,  from  its  brown  color,  was  evidently  young.  The 
Bwan  is  exceedingly  rare  in  this  state,  only  stopping  occasionally 
on  its  way  to  the  North. — E.  S.  Cbosieb,  Louisville,  Ey.,  March 
27, 1875. 

Habits  of  Snails. — A  specimen  of  Hdix  pomatia  lived  for 
eleven  months  without  feeding,  and  slept  for  seventeen  weeks.  Its 
weight  was  diminished  by  013  gr.,  or  06  per  cent,  daily. — J.  V, 
Sivers,  C.  B.  Ver.  Eiga.  (xix,  p.  112),  Zoological  Record  for  1872. 
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Fossil  Eatrachia  in  Ohio. — Prof.  J,  S.  Newbeny,  director  of 
the  geological  survey  of  Ohio  has  made  additional  collections  in 
the  fossil-bearing  coal-measures.  Land  vertebr.ite  remains  of  that 
age  have  as  yet  been  only  found  in  Oliio  within  the  limits  of  the 
United  Stales,  and  the  specimens  are  noted  for  their  singularity 
and  beanty.  Thirty-three  species  of  Batrachia  have  been  found  ; 
but  no  reptiles  nor  higher  vertebrata.  One  of  tbc  novelties  is  a 
species  of  the  genus  Ceraterpeton,  the  first  time  a  European  genus 
has  been  detected  iu  this  country.  This  form  is  as  large  as  a  rat, 
and  has  a  pair  of  stout  horns  on  the  back  of  ita  bead,  in  the  posi- 
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arz.':Tzz^l    tr  ;y>««  «f  >aall   piU.  wparated   by    fine  raditting 

Trik  FiT-irtcT  cr  Volcauic  Ekuttioks  in  the  West  seems 
to  be  j.«>:  if  :^  cj;=::as  of  the  geoI<^sU  of  Whoeler'a  Expedi- 
tic 3  s;e  i.-:rrKl.  "Id  tLe  past  tbey  lure  occaired  ao  recently 
tha:  ::  is,  iz.  ;«■!.  fEr]>rliing  that  ibere  is  no  human  reconl  of 
the=;.~  ar;  1  «r=;-.;i>33  may  take  p!ace  at  any  time  in  the  future. 
la  Sc-utlcm  l':ah  tbey  ascertaineJ  that  there  are  connected  floods 
cf  !a\a  rover::ig  an  ar«a  of  £.000  square  miles,  while  in  Arizona 
ac  J  New  Mexico  ti-ere  is  an  area  oot  leas  than  20,000  square  miles 
in  exUri.  u:  J  never  l>efoie  recognized  as  a  connected  belt. 

Gi^OAL  Phesoxkxa  ex  Utab. — The  soatbeni  limits  of  tlie 
ancient  sy^t^m  of  glaciers  has  been  ascertained  by  the  geoli^sts 
of  Wb^T^or'a  Surrey,  through  the  entire  extent  in  longitude  of  the 
Survey,  acvl  an  attentive  examination  has  been  made  of  the  record 
of  an  expansion  of  Great  Salt  Lake,  which  occupied  the  valleys 
of  I'lah,  wliiie  the  highest  mountain  goi^es  were  choked  with  ice. 

AKTHBOPOI.OOY. 
CtJiT  "  IlrxnyG-WHisTLES." — There  occasionally  occurs  among 
the  te'-if."*  of  central  New  Jersey,  foond  upon  the  surface,  Bhort, 
cylindrical  tubes  of  fire-baked  clay,  measuring  (Vom  one  and  one- 
half  to  tvro  inches  in  length,  slightly  tapering,  being  half  an  inch 
M'  slightly  lai^r  at  one  end,  and  about  three-eighths  of  an  inch 
at  the  smaller  end.     These   tubes  I  have  always  considered  as 


simply  pipe-stems,  and  such,  in  fact,  they  may  be;  bat  two  facts 
connected  with  them,  now  anggest  the  possibility  of  their  having 
been  utilized  as  whistles  (?).  Every  specimen  met  with  has  been 
Tcry  carefully  squared  nt  the  end  which  joined  the  bowl  of  the 
pipe,  if  the  specimens  are  pipe-stems,  showing  that  they  were 
Utilized  after  the  fracture  occurred.  Considering,  however,  the 
great  abundance  of  fragments  of  clay  pipes,  it  seems  strange  thai 
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no  broken  stems,  not  smoothed  at  the  broken  end  abould  be  found. 
Split  stems,  and  fragments  of  bowls  ore  met  with,  and  occasion- 
ally an  entire  pipe.  Tlie  sijcciiaen  figured  (150)  giving  a  good 
idea  of  tbe  nbole  series  as  found  by  me,  was  taken  firom  aH  "  In- 
dian" grave,  associated  nithtbeusnal  "find"  of  relics  so  occurring. 
This  fact  seems  to  indicate  that  whether  utilized  pipe-stems  or  im- 
plements de  novo,  tbey  bad  some  special  use  ;  and  I  suggest  that 
such  use  was  aa  whistles.  By  placing  tbe  thumb  over  the  basal 
or  larger  opening,  and  liolding  the  specimen  at  right  angles  to  the 
lipa,  it  requires  but  a  slight  blowing  effort  to  make  a  remarkably 
Bbrill  clear  whistling,  which  can  easily  be  heard  a  quarter  of  a  mile. 
In  the  hands  of  tbe  aborigines,  accustomed  to  their  use,  no  doubt 
a  much  shriller  "  call"  could  be  made  with  them.  Of  course  the 
whole  matter  is  an  undeterminable  one,  but  I  suggest  this  as  a 
plausible  explanation  of  the  presence  of  considerable  numbers  of 
this  peculiar  relic. —  Cuables  C.  Abbott,  M.  D.,  October,  1874. 

The  Bronze  Age  in  Switzerland. — The  Memoirs  of  tbe  So- 
ciety of  Natural  Sciences  of  Neucbatel  (Tome,  iv,  part  2),  con- 
tains a  beautifully  illustrated  memoir  on  tbe  brouze  age  in  Swit- 
zerland, especially  of  tbe  Lacustrian  inbabitants. 

MICHOSCOPT. 
A  Section  Cutteh  fob  iiabi>  objects.  —  Dr.  George  lloggun's 
section  machine,  as  described  at  the  Qucckett  Club,  differs  radi- 
cally from  the  tubular  style  of  section  cutters  in  common  use. 
According  to  the  inventor's  assurance,  which  is  fully  justified  by 
the  appearance  of  bis  contrivance,  be  had  at  the  time  of  its  con- 
stniction  never  seen  a  section  cutter  of  any  kind,  and  to  tins  fact 
he  attributes  the  originality  of  his  conception.  The  object  to  be 
cut,  instead  uf  being  packed  in  a  tube,  is  (protected  by  slices  uf 
carrot  or  pieces  of  paper)  fastened  by  means  of  a  clamp  and 
binding  screw  upon  a  sliding  support  or  "table"  which  is  moved 
in  a  grooved  track  at  right  angles  to  the  course  of  the  saw  or  kuifo 
by  a  Bcreiv  capable  of  giving  a  graduated  motion  of  ^^^  inch.  On 
Mcb  side  of  this  sliding  table,  and  attached  to  the  bed-plate  on 
which  it  slides,  is  an  upright  guide-bar  to  eer^e  as  a  lateral  sup- 
port for  tbe  instrument  making  the  sections.  Hard  seotions,  aa 
of  bone,  are  cut  with  a  fine  saw,  what  is  called  the  '-Pearl  saw" 
being  the  best,  which,  like  all  other  saws,  should  in  Dr.  Hoggan's 
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opiDlon,  be  moanted  so  aa  to  cut  during  the  pulling  and  not  dm- 
ing  tfae  pushing  stroke.  The  san  cuts  sections  of  bone  at  the 
rate  of  one  in  tiro  to  three  miDUtes,  which  are  sufficiently  thin  and 
smooth,  and  only  require  to  be  washed  free  Tmm  sawdust  to  be 
ready  for  mounting.  Tbe  saw  frame  being  thicker  than  the  blade, 
the  npper  part  of  each  of  the  guides  is  set  back  so  that  the  blade 
and  frame  of  the  saw  will  both  move  in  the  same  perpendicular 
plane.  Both  blade  and  frame  are  held  against  the  guides  by  steel 
springs,  the  face  of  the  guides  being  also  protected  by  hardened 
steel,  securing  a  correct  path  for  the  saw  independently  of  the 
slutl  of  tbe  operator.  For  cutting  soft  tissues,  with  a  razor,  the 
iDstrument  is  turned  so  that  the  cutting  is  done  in  a  horizontal  in- 
stead of  a  verticat  plane,  the  object  being  arranged  on  the  sliding 
table  by  means  of  a  tray.  The  cavity  most  convenient  for  ordi- 
nary work  will  contain  a  1^  incli  cube  of  the  material  to  be  cut, 
though  it  may  be  so  enlarged  as  to  permit  the  cutting  of  a  section 
of  4X6  inches. 

Recekt  OajEcrrvES. — Air.  Charles  Brooke  in  his  President's 
Annual  Address  before  the  Royal  Microscopical  Society,  makes 
some  interesting  suggestions  in  regard  to  last  year's  improvements 
in  object  glasses.  A  "remarkably  fine  ^th"  by  Powell  &  Lealand, 
with  an  avowed  single-fVont  lens  is  mentioned,  but  its  principle  of 
construction  is  not  discussed,  ^s  it  bos  not  been  made  known  by 
its  makers. 

Increased  flatness  of  field  has  been  obtained  in  objecli res  con- 
structed on  Mr.  Wenham's  formula,  by  replacing  the  original 
single  plano-convex  posterior  lens  by  two  plano-convex  lenses  of 
proportionally  less  curvature.  ^.  Brooke  possesses  a  ^tb  thus 
Improved,  which  excels  in  deflnition  any  other  objective  in  his 
possession.  It  defines  well  with  the  sixth  eye-piece  of  Ross,  which 
however,  he  would  qever  think  of  using  except  as  a  test  of  defini- 
tion. 

The  f<^  which  la  so  conspicuous  a  defect  in  some  otherwise  ex- 
cellent glasses,  ho  suggests  may  be  partly  due  to  tbe  multiplica- 
tion of  cemented  contact-surfaces,  and  that  it  may  be  so  excessive 
in  certain  cases  because  of  increasing  not  in  the  simple  ratio  of 
such  surfaces,  but  in  {woportion  to  tbe  square  of  that  number,  as 
if  an  objective  with  four  cemented  surfaces  should  have  four  times 
$M  much  fog  as  one  with  two  such  surf^ices. 
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Peksomal  Equatiok  IK  lIiCROscopr. — The  "Monthly  Mioro- 
Bcopical  Joarnal"  gives  the  foUowiog  excellent  summary  of  Mr. 
Ingpen's  interesting  communication  on  the  above  subject  to  the 
Qaochett  club :  — 

"  Mr.  Ingpen  communicated  some  notes  on  '  Personal  Eqnationt' 
with  reference  to  microscopy.  He  first  explained  tlie  use  of  the 
term  in  astronomy,  as  esemplifled  in  transit  observations,  and  in 
its  more  extended  differences  by  a  constant  quantity  between  ob- 
servers, short  of  actual  defects  of  vision.  The  same  causes 
affected  microscopical  observation,  though  they  were  not  so  well 
recognized  as  in  astronomy.  The  principle  points  referred  to 
were  the  following:  I.  Mental  equation,  as  causing  differences  in 
interpretation,  particularly  with  regard  to  testrobjects.  II,  Nei'v- 
ous  equation,  as  shown  by  vni'ied  sensibility  to  tremors,  etc.  III. 
Color.  Difficulty  in  estimating  color,  as  noted  in  Admiral  Smyth's 
^bidereal  Chromatics.' — Right  and  left  eye  often  differ  in  this  re- 
spect.— Effect  of  yellow  crystalline,  referred  to  by  Professor 
Liebreich  in  his  lecture  on  'Turner  and  Mulready.' — Difference  in 
visibility  in  violet  end  of  the  spectnim,  amonntlng  in  some  cases 
to  alight  fluorescence.  —  Effect  of  red  and  yellow  grounds  in  in- 
creasing deOnition  in  certain  cases. — Effect  of  bluish  mist  caused 
by  slight  opacity  of  cornea  or  crystalline  upon  estimation  of  the 
correction  of  objectives. —  Color  blindness  often  existing  in  a 
slight  degree  unsuspected,  and  difficult  of  detection.  IV.  F\Kal 
equation.  Differences  in  effect  of  long  and  short  sight  upon  cover 
correction,  etc.,  also  upon  depth  of  focus,  and  power  of  resolving 
sarface  markings,  —  Differenees  in  size  of  images  formed  by  right 
and  left  eye,  and  consequent  effect  upon  binocular  vision. — Want 
of  accommodation,  and  pseudoscopic  vision,  etc.  V.  Form. 
General  tendency  of  the  eye  to  show  ultimate  particles  circular. — 
Effect  of  square  and  triangular  apertures. — Effect  of  astigmatism 
npon  form,  particularly  of  lines  and  dots,  as  seen  in  different 
directions.— r  Reference  to  Professor  Liebreich's  lecture.  —  Effects 
of  dlflVaction  upon  points  of  light,  etc. — General  considerations 
of  the  effects  of  unnoticed  differences  of  vision  producing  discre- 
pancies often  attributed  to  other  causes." 

The  microscopista  seem  no  more  agreed  than  other  critics,  as  to 
the  peculiarities  of  the  later  Turner  pictures,  as  "  Mr,  J.  G.  Waller 
differed  from  Mr.  Ingpen  with  reference  to  the  later  pictures  of 
Hulready,  wliich  Piofessor  Liebreich  considered  to  show  the  effect 
of  yellow  crystalline  ;  and  gave  reasons  for  thinking  that  the 
hlnencBB  of  those  pictures  was  due  to  their  unfinished  condition. 
He  thought  also  that  Turner's  later  pictures  showed  extravagant 
mannerism  which  conid  be  thrown  aside  at  will." 

Piombkt-Partioles. — Dr.  J.  G,  Richardson's  suggestion  that 
particles  of  dried  blood  which  washing  has  failed  to  remove  from 
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the  iiTognlar  nurfacc  of  previously  used  glass  slips  or  covers  hsve 
been  habitually  mistaken  for  recent  olijeets  and  have  become  fa- 
miliarly recognized  as  pigment- particles,  is  discreclited  by  Mr. 
Brooke,  who  does  not  believe  such  a  theory  a[)plicable  to  the  nork 
of  experienced  micro  scop  ista. 

ZTOTE8. 

JVIii.  R.  U.  Pipes  ic  an  article  in  a  daily  paper  on  the  use  of 
Paris  green  in  killing  potato  beetles,  warns  people  against  its  om 
as  it  is  a  deadly  poison.  A  single  grain  is  eu^clent  to  cause 
death,  and  a.  little  of  the  dust  received  into  the  system  from  lime 
to  time  is  extremely  dangerous,  il.  dc  Eercbove  also  deprecates 
the  use  of  the  arsenito  of  copper  (Scheele's  or  Paris  green)  as  too 
dangerous  a  substance  to  be  made  common.  Its  careful  ose  duriDg 
tlie  coming  season  should  be  inculcated. 

Sir  Charles  Lieu,  has  bequeathed  $10,000  to  the  Geological 
Society  of  London,  "  for  the  enconr^ement  of  geologj',  or  of  any 
of  the  allied  sciences  by  which  they  eliall  consider  geology  to  have 
been  most  materially  advanced,  either  for  travelling  e^cpenses,  or 
for  a  memoir  or  paper  published  or  in  progress,  and  without  refer- 
ence to  the  sex  or  nationality  of  the  author,  or  the  language  in 
which  it  may  be  written." 

Db.  Hovhann,  of  Berlin,  recently  delivered  the  Faraday  Lect- 
ure of  the  Chemical  Society  at  London.  At  a  dinner,  when  one 
hundred  and  eighty  scientists  were  present,  "  probably,"  says 
*'  Nature,"  one  of  the  most  remarkable  scientific  dinners  that  have 
taken  place  for  some  years,  he  made  a  noble  appeal  in  behalf  of 
the  recognition  of  the  high  value  of  pure  scientific  research. 

Dr.  Stbindachner  recently  leod  a  papei;  before  the  Imperial 
Academy  of  Sciences  at  Vienna,  on  the  river  Hshes  of  the  south- 
eastern coast  district  of  Brazil,  frooi  tlie  mouth  of  the  La  Plata 
to  that  of  the  San  Francisco. 

Daniel  Hanburt,  the  joint  author  (with  Dr.  Fluckiger)  of  a 
late  work  entitled  "History  of  Drugs"  died  March  24th,  aged  49. 
He  was  an  F.  B.  S.  and  trcisurer  of  the  Loudon  Linniean  Society. 

Db.  H.  R.  Goeppert,  the  venerable  professor  of  botany  at 
Brcslau,  celebrated  the  fiftieth  nnnivcrsary  of  hia  graduation,  Jan. 
11th. 
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AcTiMG-CiOTEBNOR  Van  Zandt  has  appointed  George  H.  Wilson 
member  of  the  commission  to  prepare  plans  for  a  geological  and 
BcientiGc  surrey  of  thg  State  of  Rhode  Isliuid,  [□  place  of  Hon. 
KowlancI  Hazard,  declined. 

Pbof.  M.  Fostek  and  A.  G.  Dew-Smith  lately  read  a  paper 
before  the  Royal  Society  "On  the  behavior  of  the  hearts  of  mol- 
lasks  under  the  influence  of  electric  currents." 

Prof.  Asa.  Gkat,  at  a  meeting  of  the  French  Academy  held 
on  the  16th  March,  was  elected  an  honorary  member  in  the  depart- 
ment of  science. 

Just  as  we  are  going  to  press,  we  learn  that  the  bill  for  the 
scientific  survey  of  Massachusetts  failed  to  pass  the  House,  but 
the  vote  (nearly  a  tie  ^■ote)  in  its  favor  was  so  large  as  to  indicate 
that  public  sentiment  strongly  demands  a  resurvey  of  the  atate. 
The  movement  in  'Massachusetts  has  extended  to  Connecticut  and 
Rliode  Island,  while  tiie  recently  published  report  of  Prof.  Hiteh- 
cock,  as  state  geologist  of  New  Hampshire,  is  a  credit  to  that  state. 
We  look  confidently  to  the  institution,  within  tlie  next  year  or  two, 
of  resurveys  of  nearly  all  the  New  England  stales. 

It  seems  that  onr  paragraph  taken  from  a  Swiss  paper  regarding 
the  block  of  granite  designed  to  cover  the  grave  of  Agassiz,  con- 
tained some  errors.  The  bowlder  in  reality  came  from  the  terminal 
moraine.  Judging  from  its  position  when  removed,  it  must  have 
formed  part  of  the  median  moraine,  and  have  been  about  7,000 
feet  higher  up  wliere  Agassiz  lived  on  the  Aar  glacier.  It  prob- 
ably came  originally  from  the  "Abschwung." 

The  University  of  Wisconsin  at  Ann  Arbor  has  received  an 
appropriation  of  $80,000  from  the  legislature  for  building  a  Sci- 
ence Hall. 

Wb  have  received  from  Mr.  C.  F,  Dennet  an  interesting  pam- 
phlet entitled  '■  Vegetable  Fishes,"  with  special  reference  to  the 
textile  fibres,  etc. 

The  fifth  volume  of  the  Aunals  of  the  "Musco  Civico"  of 
Genoa  is  devoted  to  an  elaborate  memoir  on  the  birds  of  Borneo, 
by  Salvadori,  of  Turin. 

A  PROPELLER  has  lieen  invented  to  imitate  the  action  of  the 
dorsal  undulatiug  fin  of  the  pipe  fish  and  sea-horse. — Nature. 
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The  Signal  Service  office  at  Waehington,  is  to  pablisb  in  iU 
weather  reports,  the  more  ap[)are&t  pbenidogtcnl  pbenomeua,  t.  e., 
the  times  of  flowering  of  plants  and  appeajftnce  of  animals  in  the 
United  States. 

It  seems  that  a  species  of  Peronospora,  the  same  geoas  of 
fangi  as  that  which  occasions  the  potato  rot,  infests  tbe  opium 
crop  of  India  very  seriously,  cansiag  the  bliglit. 

ANDERSON   SCHOOL  OF  NATURAL  HISTORY,  SESSION   Of   1875. 

Owing  to  tbe  impossibility  of  carrying  on  the  Anderson  School 
of  Natural  History  at  Penikesc,  on  the  same  terms  as  formerly, 
tbe  trustees  have  decided  to  cliarge  a  fee  of  fifty  dollars  for  the 
coming  session.  The  price  of  board  will  be  fixed  at  the  lowest 
possible  terms.  Tbe  course  of  study,  for  tbe  season  of  1875,  will 
be  announced  at  an  early  date.  It  is  very  desirable  that  applica- 
tion for  admission  be  made  at  once  to  the  director.  Preference 
will  be  given  to  teachers. —  Alexander  Aqassiz,  Director.  Com- 
bridge,  April  20, 1875. 


BOOKS      BEOEIVED. 

An  tuat  amcrmtna  Imporlanl  Phiniral  Fealuru  tikOiUid  in  Ma  ta/lttf  «'  !•«  M 
»Kr,  aik?i™o»IAriri(ffiiI>BHon.    Br  O.  X.  Wurrrn.    Wmllilmnnn,  im.    M>.W.    Bn 

BalltUndt  la  Socltu  Omlosiqut  dt  f^nn.  Pu-li^  Ille  S«ri«,  Tome  I.  Km.  l-t.'iim 
ILNni.  lAlSIl.  Tnms  III,  M(H.  1, 1,  un.  Era.  BMuniBn  KitratriUiMln  a  Katv 
and  SnpE.  IVta.    Sto. 

OnlBglcal  Surver  of  Alatama,  Eiporl  af  Pngrtu/ar  lS?t.    ^  Eosni*  A  "—•■>■ 


OtoloairaJ  Surrev  of  Canada,  Rirfiorl  of  Proarru  for  1RT^74.    UAntr«ftL  1ST4.    p(K  M^ 
.. ^ .._.. "-■  iralarimtctiof  nUadtlphia.    leii,  no.  lU-tH.    in. 

■  -  ■        -    -  D,  oci.  list*,  pp.  mm  Jwu  M7S. 


Prootedlngt  ^  the  Acatttm^  Cft  Satttrai  Srienett  of  I*Mifadeljthim. 


Jcnaiielte  XtUicHrlfl fur  Ifaturrlunuchiffl.    Jcu.  1874.   VIII  Bd.  N.  T.  1..  Bd.1.   pp.V- 

Ktj"  nfir  J^aiul  Sui».  'Srliri^i  aud  Suucx  Kilurml  HlUorr  SocltlJ-   Kr  Cliula  P. 

B'lllcilino  ililla  s'ocitIB  Snionmlagira  Baliana,    Flnnze,  1S74.     Anno  Sola,  Trlmntn,  1, 1, 1. 

Jardln  roipirTial  dt  Bolanltiu  dt  SI.  Ptltrttunr-    ISTt.    Vnl.  tll.No.  1.   pp.  IM.  tn, 
AnnualRtptritf  mt  BtaltOtalosiitB/ iraeJertet.for  IhtyearVSH.   Trcaton. I8T4.  PP-IM. 

Blraienlary  CallrrHon  0  Iflntmli  and  Xrvti,  irtlh  Britf  Dtirripliom.    B;  Rsr.  E.  ScTDMr. 


klnrti,  Pnnte  Hinte.   an>. 

n*  Enlomttiigitft  Mtalkly  Vwiuftu.    Londnn.  Anr.  U7S.   Sto. 

Bucitu  Entamolagiqai  dtHtlaiiiit.    ScHbII.  Nn.  Id.    pn.  m.    8ia. 

no /.ir^'icanJaHntaltfllitMidifiaoiairm.    PIiltiidElnhU.  AnrIL,  Un.   eiD 

Jahriucttr  dot  /Idiianbeittn  Vertlnifur  Salarkandt.    WMilud«i,  ISIS  ud  1 


Bonn.    IlrtltDPut(*.Jiilinrtnitin,n.».Uin.    VIiT<e  folTC.Jilirinnit  l.  Pt-l.  IWt 
aiUHimhtrltliUdtrOiit'litliaftltalur-rorKhtnitr  FF*tia«»Xn.    Btii\a,\XH.  » 
BtaUcktEMomotoalirlnXfilrhrin.    Jalir*.  Kin,  Hvrt  L  1K7S.    Bin. 
Btil9maltt*^SotM*t^llnPmlnHotOntni9,Rtpirt^iSH.   ToronM,  1171.    | 
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THE  rorrERY  of  the  mound  builders. 

BY   y.   W.    PDTNAH. 

Br  the  courteBy  of  the  Tmatees  of  the  Peabody  Museum  of 
American  Archaaologj'  and  Ethnology,  Cambriilgo,  we  are  able  to 
give  the  following  account  of  the  verj'  interesting  collection  of 
nrtides,  principally  of  pottery,  from  mounds  in  MlsBOun,  forming 
the  i>wallow  Collection  which  was  secured  hy  the  Museum  last 
3"ear,  and  now  recorded  in  the  Eighth  Annual  Report  of  the 
Trustees  made  to  the  President  and  Fellows  of  Harvard  College. 

On  the  decease  of  Professor  Wyman,  the  late  Curator  of  the 
Museum,  in  September  last,  the  Museum  was  then  placed  in 
charge  of  Professor  Gray,  as  temporary  Curator,  who  requested 
Mr.  Putnam  to  write  a  report  on  the  acccessions  to  the  Museum 
during  the  year,  and  the  following  extract  is  from  the  report  ad- 
dressed by  him  to  Frofoasor  Gray. 

To  enable  a  ready  comparison  to  be  made  with  the  several 
vessels  referred  to  in  the  text  as  having  been  described  in  Col, 
Foster's  "Prehistoric  races  of  the  United  States,"  the  woodcuts 
illustrating  Col.  Foster's  article  in  a  former  number  of  the  Natuk- 
*Li3T  are  reproduced  at  the  end  of  this  article. 

The  collection  made  by  Prof.  G.  C,  Swallow,  recently  secured  by 
(he  Museum,  is  an  important  addition,  particularly  in  articles  of 
pottery  and  stone  of  the  monud builders,  and  as  a  numtMir  of 
Koodeute  representing  inany  of  the  most  interesting  of  tlie  arti- 
cles were  received  with  the  collection,   they  are  here   inserted 

EntFrnl.  (ccoMlnn  (o  Act  of  Cuagnn.  In  tbe  r"t  1S7S.  I>y  tlie  PlADODT 
Miim.lii  ibr  OfflM  or  tht  Librarian  of  Coii|rre«,  u  WuldngiDD. 
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together  with  the  roUowiog  abstract  tioat  the  manuscript  b; 
ProfeBsor  Swallow. 

"We  opened  these  moonds  in  December,  1S56,  and  the  fol- 
lowing month.  There  were  present,  assisting  with  their  serrsnts 
and  teams,  Uesers.  S.  B.  HiilUps,  John  Martin,  M.D.,  Clayton 
Lee,  John  Jackson,  M.  Jackson,  Elijah  Horrel,  Dr.  Case,  Daniel 
Fulton,  A.  £.  Sfaeelds  ot  New  Madrid,  Missotui,  and  Geo. 
Northcatt  of  Columbia  and  some  others. 

"We  out  a  passage  six  feet  wide  entirely  through  the  "Big 
Moand"  from  side  to  aide  and  from  top  to  bottom,  laying  open 
its  entire  structure. 

*'This  mound  is  in  Lewis'  Prairie,  west  of  New  Madrid.  It  is 
elliptical  in  form,  900  feet  in  periphery  at  the  base,  570  feet  at  the 
top  which  is  nearly  level  and  abont  20  feet  above  the  surronad- 
log  country.  This  is  the  wide  bottom  of  New  Madrid  coaoty 
some  60  mites  long  and  30  to  iO  wide,  and  is  known  as  Ihe 
swamp  country.  This  was  the  country  effected  by  the  New 
Madrid  earthquake  of  1811. 

"A  room  seems  to  have  been  built  by  putting  up  poles  (like  raft- 
ers in  the  roof  of  a  house) ;  on  these  rafters  were  placed  split  cane 
{Arundinaria  tnacrosperma) ;  plaster,  made  of  the  marls  of  the 
bluff  formaUoQ,  was  then  applied  above  and  below  so  as  to  fonn 
a  solid  mass,  inclosing  the  rafters  and  lathing  of  cane,  and  Uushdd 
all  in  place;  over  this  room  was  built  the  earth  work  of  the 
mound,  so  that  when  it  was  completedthe  room  was  in  its  centre. 
The  earth  work  was  then  coated  with  the  plaster,  and  over  all  na- 
ture formed  a  soil. 

"Tbismud  plastering  was  left  rough  on  the  outside  of  the  room, 
but  smooth  on  the  inside  which  was  painted  with  red  ochie. 
(One  of  the  pots  found  had  been  used  as  a  paint  pot). 

"  Some  of  the  plastering  was  burned  bard  as  brick,  bat  other 
parts  were  only  sun  dried,  as  shown  by  the  pieces  sent. 

"Some of  the  rafters  and  cane  lathes  were  found  decayed,  some 
burned  to  coal  and  others  all  rotted  but  the  bark.  Some  of  the 
rafters  were,  probably,  of  cypress,  and  others,  of  elm.  This  inner 
plastering  was  found  flat  on  the  floor  of  the  room  as  it  had  fallea 
in,  and  under  it  were  the  bones  and  pots,  the  latt«r  including 
one  that  contained  a  human  skull,  which  we  found  at  one  eiie. 
This  vessel  was  first  hit  by  the  point  of  the  plow.  It  was  bottom 
up,  and  not  broken  nor  even  cracked  when  I  took  it  out  of  il> 


1  by  Google 


IBS   POTIERT  OF  THE  KOrND   BCILDEBS.  S2S 

reatiDg  place,  the  skull  within  was  not  broken  and  oonld  not  be 
taken  oat  without  breaking  it  or  the  pot,  a  fact  wbich  attracted 
mach  comment  at  the  time.  I  remember  one  remark  of  Mr. 
Phillips. — "The  pot  was  made  over  the  person's  bead  as  a  pun- 
ishment." The  pot'  and  skull  were  afterwards  broken  by  an  acci- 
dent to  the  box  in  which  it  was  paeked. 

"All  the  articles  in  this  mound  were  well  presetred  as  the  plas- 
tering protected  them  from  the  elements." 

The  character  of  the  articles  found  in  the  "Big  Mound" 
mentioned  in  the  foregoing  account  by  Prof.  Swallow,  wilt  be  nn- 
derstood  from  the  following  short  descriptions  and  accompanying 
illostrations.  The  woodcuts,  thongh  rather  roughly  executed,  are 
generally  quite  characteristic  of  the  articles  represented.  The 
nambers  used  in  the  descriptions  and  to  designate  the  figures  are 
those  under  which  the  articles  are  entered  in  the  Museum  Catalogue. 
The  clay  in  some  of  the  veasela  has  been  mixed  with  more  or 
less  finely  poonded  shells,  probably  of  fresh  water  muscles.  In 
other  instances. the  pounded  shell  bae  not  been  used,  but  fragments 
of  charcoal  are  to  be  traced,  indicating  that  either  charcoal  itself 
was  used  to  temper  the  clay,  or  else,  which  is  more  likely,  that 
some  vegetable  substance  was  mixed  with  the  clay,  which,  in  burn- 
ing tlie  vessels,  was  reduced  to  charcoal.  In  a  few  of  the  speci- 
mens sand  was  mixed  with  the  clay,  and  in  several,  the  clay  was 
apparently  without  any  mixture.  These  last  are  generally  thick 
and  rude  in  their  finish,  while  those  in  which  charcoal  is  now  seen 
are  generally  the  thinnest  and  anwng  the  more  finely  finished 
vessels,  as  in  No.  7800. 

Many  of  the  vessels  flrom  these  Missouri  mounds  show  evidence 
of  having  been  heated  both  on  the  inside  and  outside ;  but  several 
appear  not  to  have  been  so  heated,  and  these  are  not  so  finely  and 
smoothly  finished  as  those  which  have  been  hardened  by  fire. 

The  best  finished  of  these  vessels  have  the  appearance,  noticed 
by  Squier  and  Davis  in  other  specimens  twin  the  mounds,  of  having 
been  careJUlly  shaved  by  a  sharp  kuife  on  the  outside.  The  same 
^pearance  is  observable  in  the  dark,  Peruvian  pottery.  It  is  pos- 
Mhle  that  this  was  produced  by  making  the  clay  on  the  outside  of 

'Thl*  TBMel  la  repr«aent«d  M  Fig.  T7BI;  ■  aniatl  portion  oF  it  la  mlaatng  froni  near 
tbt  bottom,  and  a  lew  ftagmenM  or  a  bamaa  cnuilam  aoil  the  vertebra  of  a  ditr  are 
■01T  In  [L  Prof.  Swallow  ba«  made  meDtion  oT  this  sknU  In  the  Prooeedlnga  of  tbe 
Amer.  Aaue.  AdT.  8d.,  nil,  B,  t01.-F.  W.  F. 
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the  vessels  very  vet  and  tben  hastily  smootliing  it  Just  bcrore  it 
Vfia  baked.  The  nnburnt  Bpecimens  do  not  have  this  peculiar, 
smooth  surface. 

No.  7776.  A  jar  surmounted  iiy  tlie  figure  of  a  woman  silting 
upon  her  feet,  represented  by  the  two  lower  protuberances,  aa  seen 
in  the  figure  giving  the  back  view.    The  npper  of  the  three  pro- 


jections shown  in  the  figure  represents  the  ciirve  of  the  back,  and 
the  front  view  slidws  the  hands  resting  on  the  knees.  This  jar 
is  7-7  inches  high,  and  5--8  inches  in  greatest  diameter.  The 
bulging  part  tias  a  nearly  even  diameter  varying  but  -2  of  an  inch. 
The  jar  is  slightly  flattened  at  its  base  so  as  to  stand  without 
tipping.  The  opening  at  the  back  of  the  head  is  one  inch  in 
transverse  diameter  by  '8  vertical. 

No.  7775.  This  very  odd  vase  or  jar  is  made  in  the  fonn  of  a 
woman  represented  in  the  same  squatting  position  as  that  aur- 
mounting  jar  No.  7776.  The  jar  is  perfect,  tliough,  from  the  clay 
being  less  finely  tempered  than  in  the  preceding,  the  features  are 
not  so  strongly  defined.  Each  ear  is  perfoiated  by  a  small  hole, 
and  the  pointed  portion  on  top  of  the  head  probably  indicates  a 
different  style  of  head  dress  from  that  of  7776.  The  back  is  rep- 
resented as  very  much  protruded,  the  breasts  are  large  and  «ell 
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formed.  The  dimensiona  of  the  vase  are  as  follows :  total  height 
4-6  iDcties ;  from  knee  to  end  of  foot  2*5  ;  fVom  breasts  to  point 
of  bacic  2-5  ;  from  shoulder  to  shoalder  2-4  ;  diameter  of  opening 
in  the  back  of  the  head  from  -6  to  -7  of  an  inch.    The  very  great 


rcEeinblance  of  tliis  flgare  to  a  small  Mexican  idol  in  the  Museum 
(No.  1469)  is  very  striking.  The  idol  is  carved  in  stone  and 
represents  a  woman  in  this  same  squatting  postare  with  her  hands 
apon  her  knees.  See  also  tlic  Hgurc  of  a  man  in  this  same  posture 
in  Foster's  Prehistoric  Races  of  the  United  States,  p.  240.  This 
last  represents  a  wat«r  jar  of  the  same  general  character  as  7775 
and  is  also  from  a  mound  in  Missouri. 

No.  7841.  A  large  pipe  carved  fVom  a  bard  sandstone  and 
rudely  representing  a  frog  or  a  toad.  The  design  is  better  seen 
IVom  a  side  view  than  from  the  front  as  rep-  j^^^  ^g,, 

resented  by  the  woodcut.  The  block  of 
stone  composing  this  pipe  bowl  weighs  3 
pounds  and  9  ounces,  and  is  5'5  inches 
in  length,  3-7  in  width  and  3D  in  height. 
The  head  of  the  toad,  or  the  part  projecting  I 

fVom  the  IVont  of  the  block,  is  1-5  iuchcs,  the 
width  of  its  mouth  is  1-7,  and  the  distance 
from  the  outside  of  one  eye  to  the  other  is 
1-2  iocbes.    The  diameters  of  the  bowl  of  the 
pipe  and  of  the  hole  for  the  stem  are  each  1-3  inches,  and  the  two 
boles  are  equal  in  doptli,  2  inches.    The  holes  rapidly  narrow  as 
they  extend  Inwards,  being  but  "2  of  an  inch  in  diameter  at  their 
union.    The  hole  for  the  stem  is  symmetrical  throughout,  but 
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that  of  the  bowl  is  elanting  od  its  front  and  nearly  vertical  on  iU 
posterior  porUon. 

No.  7761.  This  is  the  vesael  which  Prof.  Swallow  states  vtu 
found  "near  the  side  of  the  mound,  bottom  np  and  containing  > 
human  skull  and  one  vertebra."     It  is  rather  rudely  made  and  is 

No.  7761. 


not  so  smooth  on  its  surface  as  the  figure  represents.  There  is 
very  little  mixture  of  other  substances  with  the  clay  of  wbicb  it 
is  composed.  A  small  portion  broken  out  near  the  bottom  shoirs 
it  to  be  about  -i  of  an  inch  Ihick,  and  also  that  the  pot  has  been 
hardened  by  fire,  both  on  the  inside  and  the  outside.  As  shown 
in  the  cut,  it  is  provided  with  four  handles  symmetrically  placed. 
It  is  5  inches  high,  6-3  to  6-5  in  its  greatest  diameter  and  4-6  to 
4*8  inches  across  the  mouth. 


Nob.  7773  and  7764  are  two  pots  very  similar  to  the  one  Isst 
described.    The  largest  of  these,  No.  7773,  is  6  inches  high,  and 


1  by  Google 


THE  POTTER7  OF  THE  HODKD  BDILDEBA.  327 

ftom  7-7  to  6  inches  in  diameter.    The  opening  is  5-8  to  6*3  in 
diameter.     The  other  is  mncb  thicker,  and  is  about  5  inches  high, 
by  6-8  in  diameter. 
Nos.  7820  and  7824,  represented  in  the  cnts  of   about  one- 


qnarter  tbeir  natural  size,  are  probably  bandies  broken  from  vases 

similar  to  those  taken  fh>m  another  mound  and  here  figured  aa 

No.  7717. 

No.  7842  is  probably  a  natural  flint  concretion  that  has  been 

No,  7843.  slightly  worked  over  to  form  a  small  dish.    Its 

shape  is  best  seen  by  tipping  the  engraving 

over  to  the  right.    Its  length  is  4-4,  nidth  3, 

and  height  1-5  inches. 

No.    7843    is    a    small    discoidat    stone   of 

dioritc,  quite  smooth  and  polished.    }ia.  7si3. 

It  is  slightly  concave  on    its   upper    g^^^ 

surface,  with  flat  bottom  and  vertical  sides,  and  is  1-2    ^^^P 

inches  in  diameter  by  -5  of  an  inch  in  thickness. 

No.  7838.   A  double  concave  disk  of  sienite,  2-8  inches  in  diam- 
eter by  VI  in  thickness.    The  concavities  are  not  over  -2  of  an 
No.  T8M  '"°'*  ^^  ^^"  greatest  depth.    The  sides  of  the 

ine  are  rounded.  No.  7839  is  another  of 
I  these  stones  of  the  same  shape,  except  that 
the  sides  are  a  little  more  rounded.  This 
stone  is  slightly  polishe<l,  perhaps  by  use. 
It  is  of  the  same  thickness  as  the  first  mentioned  but  is  -6  of 
an  inch  less  in  diameter.  With  these  is  another  discoidal  stone, 
No.  7840,  having  a  thickness  through  its  centre  of  1-4  and  a 
diameter  of  2-9  inches,  but  double  convex  in  shape  and  made  of 
a  gray  sandstone. 

These  discoidal  stones  of  various  forms  and  sizes  arc  very 
interesting  relics,  and  as  ne  know  that  such  stones  were  used 
in  games  by  the  American  Indians,  especially  by  the  Southern 
trit>e9  and  by  the  Mandans  as  described  by  Adair,  Finly,  Bartram, 
Catlin,  and  others,  it  is  very  prolsable  that  these  stones  wherever 
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foRod  ver«  nsed  for  similar  purposes.  Uesars.  Sqnier  and  Davie,  in 
"  AncicDt  UoDumenU  of  the  Miss.  Valley,"  figure  a  number  foond 
in  mounds  and  on  tbe  surface,  and  call  attentiou  to  their  enigmati- 
cal character  and  to  tbe  fact  that  they  have  been  Ponnd  ti^om  Ohio 
to  Pern,  and  also  in  Denmark.  So  far  as  their  observations  go, 
they  regartl  those  fonnd  in  the  mounds  as,  probably,  of  more  recent 
origin  than  the  mounds,  but  those  found  by  Prof.  Swallow  in  the 
"Big  mound"  are  evidently  of  the  same^e  as  the  other  articles  in 
tbe  collection,  and  the  very  large  number  fVom  the  Mounds  in  Ten- 
nessee, collected  by  Mr.  Dunning  and  now  in  tbe  musenm,  would 
indicate  that  they  belong  to  the  monnd  period  as  well  as  to  later 
times.  It  is  interesting  in  this  connection  to  record  two  of  these 
atones  found  in  Hartford,  Connecticut,  by  the  Bev.  £.  C.  Bollea, 
and  now  in  the  Feabody  Academy  of  Science  at  Salem,  and  also  to 
refer  to  the  specimens  in  the  Museum  ftx>m  the  Hawaiian  Islands, 
one  of  which.  No.  2903,  is  labelled  "Stone  used  in  the  game  of 
maiAra,  Hawaiian  Islands."  Tbe  game  played  with  such  stones 
by  the  Mandans  is  called  " Tchung-kee,"  which  Adair  gives  as 
"Chungkc."  From  those  names  and  the  term  "  Chunky -yard," 
used  by  Bartram  in  his  description  of  tbe  peculiar  enclosure  in  the 
Creek  villages  in  which  the  game  was  played,  these  stones  are 
now  generally  catlc<l "  Chunky-stones, "  but  it  is  questionable  if  this 
name  should  be  given  to  any  except  those  of  lai^  size  which 
are  perforated,  as  the  game  described  by  Cattin  requires  a  "ring 
of  stone"  so  that  if  the  pole  is  well  thrown  the  ring  will  fall  upon 
one  of  the  projecting  jioiuts  on  the  pole.  That  those  not  i>erforated 
may  also  have  been  used  for  some  other  game  is  probable  fhim 
the  fact  that  the  stones  used  by  the  Hawaiians  in  their  game  of 
"  maika  "  are,  to  judge  from  the  several  specimens  in  tbe  museum, 
simple  biconcave  and  biconvex  disks,  in  every  respect  like  those 
found  in  America.  It  is  also  very  probable  tliat  some  of  tbe 
smaller  stones  of  this  character  were  used  as  paint  rubbers,  for  it 
is  evident  that  some  such  articles  nere  required  if  paint  were  used. 

Nos.  7873  and  7874  are  two  articles  carved  from  a  hard  clay 

No  78T»  So  TflTS      *'"**  ^^^  caref\illy  smoothed.      Their  use  is 

]>roblemutical,  but  they  so  closely  resemble 

$B  ^3       lip  ornaments  as  to  suggest  that  they  were 

such.  The  lai^est  measures  1-2  inches  in 
length  by  ■?  across  the  top ;  the  other  is  9  of  an  inch  in  length 
by  '6  in  greatest  diameter. 
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No.  7875  is  a  needle  made  of  the  point  of  a  deer's  antler.  The 
lai^er  end  hna  been  perforated  by  a  small  hole  and  is  broken  at 
this  point.  The  woodcut  does  not  give  a  very  good  idea  of  the 
apectmcD  which  is  3-3  inches  lone  and  -5  of 

...  ■  ,       .  ^0-  'sw- 

an   inch   in  diameter   at   its   large  end.     A 

eiinilar  needle,  made  of  a  deer's  horn, 
found  by  Stevens  with  a  skeleton  in  an  an- 
cient burial  place  in  Yucatan,  and  he  states 
that  the  Indians  of  that  country  still  use  the  same  kind  of  needles. 
There  is  also  an  awl,  4-5  inches  in  length,  which  probably  came 
from  the  Big  mound,  though  it  is  not  specially  mentioned  by  Prof. 
Swallow.  This  awl  is  like  those  Bguied  by  Sqiiier  and  Davis  from 
monads  in  Ohio,  and  is  made  from  a  bone  of  a  deer. 

Nob.  7858,  7864  and  78G5  are  several  masses  of  clay  used  as 
plaster  on  the  chamber  of  the  mound  as  described  by  Prof,  Swal- 
low, and  several  of  the  pieces  show  the  impressions  of  the  reeds 
over  which  the  clay  was  spread.     No.  7866  is  a  rough  ball  of  burnt 


clay  about  3*5  inches  in  diameter,  and  shows  the  impression  of 
the  skin  and  finger  marks  of  the  hands  that  moulded  it.  This 
mass  was  perforated  through  the  centre  as  shown  in  the  figure 
giving  a  section. 

No.  7855  is  a  large  hoe,  beautiftilly  chipped  iVom  a  piece  of 
brown  flint.  It  is  ll-S  inches  in  length,  51  in  greatest  width,  and 
M  in  thickness  through  the  centre.  One  of  the  surfaces  is  nearly 
flat  and  is  much  polished  by  wear  on  its  lower  third,  wlitle  the  op- 
posite surface  is  slightly  convex  and  only  polished  by  wear  along 
its  lower  edges. 

No.  7834  is  a  polished  celt  of  greenstone,  worked  in  the  form  of 
abroad  chisel.  Its  flat  surface  represented  in  the  figure  is  2*4 
iovlics  in  greatest  width  and  4'7  from  the  rounded  upper  end  to 
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the  beginniDg  of  the  bevelled  edge,  which  is  -9  of  an  inch  deep. 
The  cutting  edge  is  made  by  the  grinding  down  of  this  side  oaiy. 


I 


Tlic  opposite  surface  is  flat  along  its  central  portion  but  the  sidw 
are  rounded.    The  thickness  of  the  stone  is  one  inch. 

No.  7852.  This  is  a  beautiful,  little  chisel  of  orange  flint,  pol- 
ished on  its  two  broad  surfaces  but  with  its  sides  left  roughlj 
chipped.  The  greatest  width  of  the  implement  is  across  its  si- 
ting edge,  which  is  made  by  grinding  from  both  surfaeca,  Lengtii 
3-5,  thickness  '7,  width  1-4  inches. 

No8.  7863  and  7854  are  two  chipped  flint  chisels,  long  aod  nar- 


row, and  polished  only  at  the  cutting  portion.  The  cutting  edge 
is  made  by  grinding  from  both  surfaces.  The  cuts  do  not  Mca- 
rately  represent  these  implements,  which  are  chipped  nearly  flat  on 
one  snrface  and  roughly  convex  on  the  opposite.  They  sreof 
the  same  general  shape,  though  of  considerable  difference  in  siic 
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The  largest,  which  is  made  of  a  gray  flint,  is  7-6  inches  in  length, 
1-5  in  width  acroes  the  centre  and  '7  along  the  edge.  The  other 
is  of  a  much  lighter  colored  flint,  and  is  5  inches  in  length,  -7  of 
an  inch  in  thickness,  1-1  in  width,  and  has  a  cutting  edge  of  -6  of 
an  ioch. 

There  are  also  a  nnmber  of  other  stone  implements  in  the  col- 
lection, some  of  which  probably  came  from  the  mounds,  and 
others  were  found  on  the  surface.  They  are  all  from  Missouri, 
and  are  as  follows.  Three  thin  triangular  implements,  No.  7844, 
about  1  inches  in  length,  3  in  width  and  from  -4  to  -3  iu  thick- 
ness. Theee  three  implements  would  be  classed  either  as  small 
hatchets  or  skin  scrapers.  No.  7845  is  a  spear  head,  3-9  long  by 
1'8  wide.  No.  7846  is  a  finely  chipped  knife,  49  long  by  1-5  wide. 
This  implement  would  generally  be  classed  as  a  spear  head,  but 
its  finely  chipped  edges  and  long  delicate  sbape  rather  indicate 
its  having  been  mounted  in  a  short  handle  for  use  as  a  knife'. 
No.  7847  is  probably  another  knife,  of  the  general  shape  of  the 
preceding,  but  smaller,  and  having  two  notches  probably  to  aid  in 
securing  it  to  the  handle.  This  knife  is  3-6  long  by  14  of  an  inch 
wide.  No.  7848  includes  four  arrowpoints  of  common  form  and 
size.  No.  7649  is  probably  a  small  spearpoiut  3  inches  in  total 
length  by  1*5  in  width.  No.  7850  is  a  short  and  broad  arrowhead, 
with  long  wings  or  barbs  and  obtusely  pointed.  This  is  1*7  in 
total  length  by  2-5  in  width  across  the  barbs.  No.  7851  is  a  boring 
tool,  2-5  inches  long  by  about  -3  to  -4  of  on  inch  in  diameter,  with 
a  short  but,  about  1'2  inches  wide.  All  the  above  mentioned  im- 
plements are  made  from  white  or  slightly  yellow  colored  flint,  and 
show  perfection  of  workmanship. 

There  are  seven  stone  axes  of  ordinary  size ;  the  smallest  of 
these  being  5  inches  in  length  by  2-8  in  width;  the  largest  is 
7-8  long  by  4-8  inches  in  width.  Nos.  7827,  7830  and  7831  are 
of  sienite,  and  are  grooved  on  three  sides,  the  fourth  side  being 
squared.  In  7827  the  groove  passes  a  little  to  the  squared  or 
handle  side,  and  this  axe  also  baa  a  more  rounded  cutting  edge 
than  the  others.  No.  7828,  the  lai^est  of  the  lot,  is  of  green 
stone  and  the  lower  part  of  the  axe  is  more  narrowed  than  in 
the  others.  No  7830  diflTers  from  the  others  in  having  a  flat  top, 
like  the  iron  axe  of  the  present  time,  and  more  nearly  resembles 

'There  are.  In  Ihe  Hneeurn,  several  Dint  knives  from  Europe  irlilch  are  very  elmilar 
toUilsimpieinenlfromMiBsouri,  Nos.  8»9  and  88S,  from  EUgon,  are  very  cloBB  Indeed  aa 
i^aidi  material,  size,  sbape  and  Boish  of  vorkmanahlp. 
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it  in  its  general  shape  than  do  the  others.  No.  7832  is  an  aie 
of  sienite,  but  differs  from  the  preceding  in  bav^ing  the  groove 
carried  all  round.  It  is  5-7  long  by  3-4  wide  and  2-2  in  tbick- 
ncsa.  No.  7829  is  a  finely  carved,  grooved  axe,  made  of  clay 
elate.  The  top  is  fiat  and  the  surface,  which  came  in  coatact 
with  the  handle,  is  slightly  coQcare,  and  the  groove,  which  is 
quite  deep  on  the  opposite  side,  fades  out  gradually  as  it  a{)- 
proaches  this  side.  The  front  of  the  axe  is  also  slightly  con- 
cave, and  at  the  samo  time  has  a  curved  onttine  from  its  top  to 
its  cutting  edge,  which  is  short  and  rounded.  This  axe,  whicb 
is  beautiful  from  its  perfect  symmetry  and  finish,  ia  6  inches 
in  lengtli  3-5  in  greatest  width  Just  below  the  groove,  and  2-5  in 
thickness.  The  groove  is  fVom  -8  to  '9  of  an  inch  in  width.  Tlie 
cutting  edge  is  2-5  in  length.  No.  7833,  which  ia  specially  marked 
as  having  been  found  on  the  surface  in  Boone  Co.,  is  of  a  very 
unusual  shape  and  may  possibly  be  an  unfinished  implement  It 
is  of  sienite,  7-1  inches  long,  3-7  wide  across  its  upper  third,  2-4 
along  its  cutting  edge,  its  greatest  thickness  2-o.  The  top  of  the 
axe  is  fiat ;  aides  bulging ;  front  and  back  e<Iges  grooved  and 
convex  in  outline,  the  front  of  the  axe  being  the  moat  arched. 

Nos.  7835  and  7836  are  two  hatchet^shaped  implements  of 
sienite.  They  are  partially  polished,  about  4  inches  long  and 
2-5  wide,  and  of  the  usual  form  of  these  small,  or  hand  celts,  as 
they  are  oden  called. 

No.  7861  is  a  email  implement  of  sandstone,  of  about  the  stie 
of  the  last,  but  more  triangular  and  with  a  deep  gi-oove,  as  if  for 
the  ball  of  the  thumb  in  holding  the  implement  in  the  hand. 

No.  7837  ia  a  small  block  of  mottled  gi-eenstone  such  as  many 
articles  of  ornament  are  mode  of.  This  block  is  28  inches  by 
3'3,  and  1-2  in  thickness  through  the  middle.  It  has  the  geD> 
oral  appearance  of  a  block  roughly  put  in  shape  for  the  final  pur- 
pose of  making  a  "gorget." 

Nos.  7856,  7857,  and  7859  are  pieces  of  eandstone  evidenU; 
used  for  sharpening  implements.  7869  boa  a  number  of  grooves 
occasioned  by  use. 

No.  7763  is  a  portion  of  the  shell  of  Busycon  from  a  small 
mound  in  New  Madrid  Co. 

I  quote  from  Prof.  Swallow's  manuscript  the  following  account 
of  two  other  mounds  opened  by  him,  and  fiom  one  of  which  tiie 
rest  of  the  articles  here  described  were  obtained. 
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"  A  smaller  monnd,  418  feet  east  of  the  south  end  of  the  Big 
Moand,  was  examlaed.  This  mound  was  nearly  circular,  360  feet 
in  circumference,  14  feet  high,  8  feet  above  the  present  surface  of 
the  country,  as  6  feet  of  etratifled  annda  and  clays  liave  been  de- 
posited on  the  bottom  since  the  mound  was  formed.  In  this  mound 
were  found  ashes,  shcUa,  charcoal,  fi-agmentaof  bones  and  pots. 
Nothing  of  any  great  value. 

"  In  Township  23,  Range  15  East  and  Sec.  26,  and  about  6  miles 
E.  N.  E.  of  New  Madrid,  we  opened  a  amall  mound,  from  which  we 
obtained  all  the  articles  sent  which  are  not  otherwise  desiguated. 
It  was  overgrown  with  trees  and  had  not  been  disturbed,  save  in  a 
small  place  on  one  side.     This  mound  was  circular  in  form. 

"  The  pots  and  jars  were  found  in  a  circle  near  the  circumference, 
or  perhaps  two-thirds  of  the  distance  from  the  centre  of  the  mound 
to  the  outer  edge,  and  on  the  original  ground  beneath  the  mound. 
We  fonnd  the  base  of  the  mound,  when  the  earth  was  carefully  re- 
moved, discolored  with  dark  stains  on  the  earth  in  the  shape  of  a 
human  body,  with  head  to  the  pot  and  the  feet  towards  the  centre 
of  the  mound ;  also,  the  position  of  the  skeleton  was  marked  by 
traces  of  whitish,  calcareous  earth.  We  also  found  some  fVogments 
of  the  enamel  of  teeth  just  within  the  line  of  the  pots  where  the 
form  of  the  head  waa  shown.  Theae  bodies  seemed  to  have  been 
placed  as  closely  together  as  possible,  and  a  pot  or  jar  at  the  head 
of  each.  So  regularly  were  they  arranged  that  we  could  find  them 
hy  following  up  the  circle  after  we  had  discovered  the  key.  There 
seemed  to  be  pota  in  no  other  position  in  the  mound.  All  found 
were  in  this  circle. 

"  It  appeared  as  if  the  bodies  had  been  placed  in  position,  and 
the  pots  and  Jara  in  their  places,  and  then  the  mound  built  over 
them.  In  the  middle  of  the  mound  we  found  with  the  earth, 
ashes,  coal,  fragments  of  shells  (^Unionidce)  and  broken  pottery. 
I  found  one  Fuaus  near  one  of  the  jars  in  the  circle. 

"  Everything  in  this  mound  was  greatly  decomposed  by  time  and 
the  elements,  save  the  pots  and  jars  of  the  best  quality.  Other  pota 
fell  to  pieces  as  soon  as  they  were  disturbed.  They  have  become 
much  firmer  since  they  were  taken  out. 

"  The  best  pots  are  made  of  blue  clay,  fine  sand,  and  pounded 
Bhells,  which  materials  exist  in  the  neighborhood." 

Nos.  7747,  7748,  77fiO,  7751  are  figures  of  the  human  head  in  clay, 
and  once  surmounted  jars  like  No.  7782,  but  of  larger  size.  Prof- 
Swallow  states  that  the  jars  were  all  broken,  and  the  restorations, 
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iodicated  by  outlines  in  the  three  woodcnts,  are  as  coirect  &g 
the  fragments  would  permit.  7745  and  7748  are  the  two  heads 
showing  the  most  finished  workmanship,  and  agree  with  7747,  and 
also  with  7782,  in  having  the  hair  or  a  head  dress  represented  ax  m 

No.  T7*7.  No,  7TM. 


B 


ornamented  band  over  the  top  of  the  head.  7782  and  7747  bsTe 
this  band  represented  after  the  same  pattern,  or  with  a  central 
and  two  side  projections  or  bnnches.  7748  has  a  large  bunch  on 
the  left  side  and  a  smaller  and  circular  one  on  the  right,  while  the 


ntre  of  the  band  is  brought  over  the  forehead.  In  this  bead  the 
rs  are  perforated,  while  in  all  the  others  they  are  not  placed  quite 
low  down  and  stand  out  prominently  fVom  the  head.    In  7750 
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the  head  dress  represented  is  evidently  of  a  more  elaborate  pattern 
than  in  any  of  the  others,  and  looks  as  if  the  hair  had  beeo  ar- 
raoged  in  five  folds  of  which  the  central  one  was  much  the  lai^st. 
There  is  also  a  certain  indescribable  appearance  to  this  head  which 
gives  the  impression  that  it  represents  that  of  a  man,  while  all 
the  others  have  a  feminine  appearance.  All  the  heads  but  7747 
have  the  eyes  and  mouth  represented  with  distinct  lids  and  lips,  but 
in  7747  the  bunch  of  clay  forming  the  mouth  has  not  been  cut  to 
show  the  lips,  and  that  forming  the  left  eye  is  also  a  simple  round 
bunch  placed  in  a  depression  representing  the  eye  socket,  while 
the  bunch  representing  the  right  eye  was  omitted  or  has  sinoe 
fallen  otf.  No.  7751  has  the  top  of  the  head  smooth,  as  if  the  in- 
dividnal  represented  had  been  without  the  usual  head  dress. 

The  following  measurements  will  give  the  size  and  proportions 
of  tiiese  faces. 


No. 

Wiiltb  or  nice,  not 
including  tba  i)ro- 
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No.  77S2  is  a  perfect  jar  with  the  head  surmounting  it  and 
having  the  opening  behind.  This  was 
evidently  the  smallest  of  the  several  jars 
of  this  character  found  in  the  mound, 
and  is  made  of  the  blue  clay,  slightly 
mixed  with  sand,  as  are  the  majority  of 
the  articles  of  pottery  found  in  this 
mound.  The  measuremeuts  of  the  face 
are  given  above.  The  body  of  the  jar 
is  spherical  and  witti  hardly  any  per- 
ceptible flattening  below.  The  diameter 
at  its   largest  part  is  from  4-5  to  4-6 

inches,  and  the  total  height  is  5-6  inches.    The  opening  in  the 
back  of  the  head  is  about  -8  of  an  inch  in  diameter. 

The  seven  following  cuts  represent  others  of  this  very  interest- 


Digit  zed  by  Google 


336  THE  FOTTERT  OF  THE   XOL'ND   BDILDEB3. 

ing  series  of  vessels  with  necks  and  hcada  and  with  the  circuUr 
opening  behind. 

No.  7786  is  7-4  in   diameter  and  7-5  inclies   in   total  height. 

No.  TWS.  Ko.TTBI. 


Tlie  widtli  of  the  odd  looking  face,  which  may  have  been  intended 
to  represent  that  of  an  owl,  is  2-3  inches ;  the  "bill,"  or  part  be- 
tween the  eyes,  projects  half  an  inch.  The  apertures  of  these 
several  jars  are  nearly  of  the  same  size,  varying  from  aboot  1-3 
to  1'7  inches  in  diameter. 

No.  7783  was  perhaps  intended  to  represent  some  animal  with 
projecting  ears.  The  cuts  show  these  ears  and  the  opening  in 
the  back  of  the  head.  This  Jnr  is  6*1  inches  in  greatest  diameter 
and  8-2  inciies  high. 

The  hendson  Xos.  7781  and  7785  have  the  appearance  of  being 
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left  in  the  first  stages  of  the  design  Ibat  they  were  to  exhibit. 
'Hie  larger  of  these  jars  is  7'5  inches  in  dinmeter  by  8-5  in  height. 
The  smaller  is  4'8  in  dinmeter  by  56  inclies  in  height. 

No.  7784  has  ttic  appearance  of  the  opening  being  in  the  fVont 
of  the  bead,  which  is  miicli  pointed,  as  if'tlie  hair  bad  been  car- 
ried to  a  point  above  and  dropped  down  the  back  of  tlie  neck  in 
llic  form  of  a  queue  wilL  two  knots.     The  appearance  of  a  high 


forehead  with  a  prominent  nose  and  cliin,  wliich  the  woodcut 
gives,  is  not  so  apparent  on  examining  the  specimen,  as  the  artist 
did  not  properly  represent  the  nairowness  of  the  projecting  band 
by  showing  the  neck  upon  which  it  rests.  The  height  of  this  jar 
is  9  inches  and  its  greatest  diameter  is  7-7  inches. 

No.  7745  is  one  of  these  neck  and  head  jars,  of  about  the  same 
size  as  7765,  but  has  the  head  part  reduced  to  a  simple  spherical 
top  without  any  attempt  to  form  featnres. 

No.  7774  ia  a  jar  of  the  gcnerni  character  of  the  preceding,  but 
differs  from  them  in  being  colored  red,  and  in  the  whole  jar  1>eing 
made  to  represent  the  form  of  a  bird  at  rest,  perhaps  that  of  the 
homed  owl.  A  front  view  shows  the  feet  and  projecting  part  of 
the  folded  wings,  the  large  eyes,  projecting  feathers  or  "horns" 
of  the  head,  and  the  bill,  which  has  been  broken  otf  as  shown  in 
the  cut.  A  back  view  represents  the  back  of  the  head,  with  the 
aperture  of  the  jar,  the  wings  folded  on  the  sides,  and  the  pointed 
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tail,  on  which,  nith  the  Icga  in  front,  the  jar  firmly  stands.  The 
eize  of  this  very  interesting  vessel  is  10  iochea  in  height,  7  indies 
in  diameter  from  wing  to  wiug,  and  6-7  inches  in  diameter  frum 
front  to  back. 

No.  7771. 


Col.  Foster,  in  his  Prehistoric  Races  of  the  United  States,  de- 
scribes and  figures  two  vessels  of  the  same  character  as  those  men- 
tioned above.  On  page  239  of  his  woik  he  represents  one  from 
a  mound  near  Belmont,  Missouri,  which  iu  design  is  ver^'  close 
to  those  here  figured  as  Nos.  7747,  7748  and  7750.  The  most  in- 
teresting of  his  figures,  however,  in  this  connection,  is  that  on  page 
243  of  a  "water  Jng  found  near  the  month  of  the  Wabash."  This 
figure  shows  the  jar  to  be  of  the  same  rude  design  as  Nos.  7783 
and  7786  of  the  Swallow  collection,  and  must  be  considered  as 
having  been  made  by  the  same  people,  though  there  is  no  indica- 
tion of  its  having  been  found  in  a  mound. —  [Zfe  he  coruitided. 
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BT    PROFEBSWB    H.    W.    MAHRIKdTOX. 
II. 

We  TiRve  seen,  in  a  former  pniwr,  that  potalo-starch  coneUts  of 
organized  gmins,  each  with  a  nucleus  and  ai-oimd  it  a  aoiies  of 
layers,  each  of  which  is  denser  than  rig.  lai. 

the  one  next  within.  This  is  tlie 
typical  form  of  the  grains  of  Btartii, 
but  there  are  many  vni'iations  on 
it.  Many  giaina  are  withont  rinp;3 
or  nucleus  or  both.  Sometimes 
the  rings  and  nucleus  can  be 
bronglit  out  in  tlieae,  by  the  action 

of  rengents  or  by  ])artial  sulutioii 

in  any  wny.     This  is  illustrated  in 

the  grains  of  wLeut-starch.     In  Fig, 

lol  (tttltun  from  Planchou)  we  have 

tlie  usual  appearance  of  the  slart-h 

of  wheal.     The  largest  grain   at 

the  boiioui  of  the  cut  is  a  coni- 

iwuml  giuin  rare  in  wheat,  charac-  Wheat  smrdi. 

terislic  of  the  starch  of  another  group  of  cereals.     In  the  typical 

graius  we  see  no  rings,  only  occasional  incidental  markings.    In 


WbeKt  Staroli. 
Fig.  152  (also  from  Plancliou),  we  have  wheat  starch  after  the  grain 
from  which  it  was  taken  has  germinated  and  solution  lias  begun. 
In  the  starch-grains  of  many  species,  however,  do  rings  can  be 

(339) 
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Fig.  IM. 
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made  out,  even  with  the  aid  of  reagents.  An  illustration  of  this 
ia  the  stai-ch  from  the  Colchicum-corm  of  the  druggists  (Fig.  153). 
Here  we  have  a  nucleus,  often  split  into  stellate  shapes  by  drying, 
but  no  rings.  Rings  are  not 
bronght  out  by  reagents,  nor  is 
there  any  cross  *ith  polarized 
light.  In  Fig.  154,  which  il- 
lustrates the  starch  of  the  root 
of  aconite,  ne  find  neither  nu- 
cleus nor  rings. 

Starch    is    nourishment  for 
the  plant  in  a  condition  for  pre- 
servation.     We    consequently 
find  it  in  the  thickened  parts  of 
plants,  which  serve  as  store- 
houses of  nourishment.    The 
starch  of  potato  is  in  the  tuber,  a  sort  of  thickened  tip  of  an 
undei^round  bmueh.     in  the  colchioum  the  starch  is  in  the  conn 
ot  thickened  base  of  the  stem ;  in  squills  it  is  in  the  bulb.     Rhi- 
zomes  usually  contain   starch.     That  of  the  white  water-lily  is 
large  and  easily  examined.     The  starch  of  the  ginger  rhizome  is 
quite  characteristic.     That  of   the  Fig.  isi. 

rbizomc  of  sweet  Hag  is  veiy  mi- 
nute ;  the  largest  grains  are  hardly 
f^u  of  an  inch  in  diameter.  The 
slender  rhizomes  of  the  gold-thread 
contain  a  starch  which  is  larger. 
The  root  often  tx>ntains  a  large 
quantity  of  starch.  The  root  of 
Stillingia  of  the  shops  is  almost 
made  up  of  starch.  The  stem  of 
the  sago-palms  contains  starch  in 
immense  quantities.  The  sago  of 
commei'ce  is  derived  from  several  acodM  surch, 

species  of  them.  Most  harks  of  trees  contain  starch  ;  thongh 
often  in  small  quantities,  sometimes  the  amount  of  starch  is  con- 
siderable in  barks.  Cinnamon  contains  a  great  deal.  The  starch 
may  be  conQned  to  one  layer  uf  the  bark,  or,  more  abundant  in 
one  layer  than  in  the  others.  In  cascarilla  bark,  whei'e  the  middle 
layer  of  the  bark  and  the  liber  interdigitate,  it  is  difficult  to  trace 
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out  the  line  of  division  between  the  twu  unlil  imliiic  is  aildetl. 
The  middle  layer  conlaius  much  starcli,  the  libei'  littlu.  When 
the  iodine  is  added  the  Btaroti  turns  darlc  and  the  middle  layer 
looks  like  a  distinct  black  saw,  with  teetli  projecliiig  into  the  libor. 
In  many  IVuits  and  seeds  starch  is  found;  in  ibe  embryo  of  the 
bean  and  pea  and  in  the  albumen  of  the  nntraeg,  corn,  wheat  and 
rice,  it  is  very  abundant, 

The  strangest  situatioa,  though,  in  which  the  writer  ever  found 
starch  was  iu  the  centre  of  a  Dut-gall.     In  the  middle  of  the  bard 
commercial  galls  (obtained   tVom    Qnerctts  lugilanica  Webb,  var. 
infectoria,  from  Asia  Uinor),  is  a  little,  hard,  nut-like  case  of 
thick-walled,  stony  cells.     This  case  is  filled  with  cellular  matter 
when  first  formed.    The  larva  of  the  iDfesting  insect  is  found 
within  this  case,  and  feeds 
on  its  cellular  contenl".    If 
the  gall  is  collecte<l  when 
the  insect  has  already  es- 
caped, this  little   nut-like 
sphere   is   empty.      If  the 
gall  is  picked  when  imma- 
ture, there  is  some  matter 
left  in  the  cential  nut,  the 
greater  or  less  quantity  de- 
pending on  the  immaturity 
of  the  gall  and  of  the  en- 
closeii  insect.    This  matter 
within  the  central  case,  on 

which  the  insect  feeds,  contains  starch.  Xone  of  the  rest  of  the 
gall-tis-sue  contains  the  slightest  trace  of  it.  The  grains  (Fig. 
155)  arc  large  and  Rat  with  a  distinct  nucleus,  and.  nsiiiilly,  dis> 
tinct  rings.  They  produce  a  marked  cross  with  polarizetl  light. 
They  ai-e  so  large  that  a  cell  seems  to  accommodale  only  a  single 
grain  of  starch. 

The  presence  of  starch  in  this  abnormal  growth  suggests  some 
interesting  questions.  The  starch  is  just  where  the  pai-nsitic 
CffHips  will  eat  it  and  nowhere  else,  tjtarcb  is  excellent  food  for 
many  animals.  We  eat  immense  amounts  of  it  with  our  cereals. 
The  sparrows  live  on  it.  Doubtless  the  larva  of  the  gall-fly 
finds  it  good  food.  On  what  principle  of  natural  selection  can  we 
account  for  this  food  being  placed  so  conveniently  for  it?    So  far 
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as  we  can  see,  the  C^Kipt  does  nothing  but  injury  to  tlie  oak. 
Why  should  ilie  oak  proviile  it  with  chwce  food? 

Ho  far  we  have  had  in  mind  only  vegetal>te  starch.  At  one 
time  it  was  ttiouglit  that  starch  was  peculiar  to  vegetables,  but  it 
has  since  been  found  in  animals.  In  so  undoubted  an  animal  as 
man,  starch  has  been  found  in  oi^anized  granules  in  the  brain. 
In  appearance  these  grains  of  cerebral  starch  are  very  much  like 
those  of  coin-stnrch.    They  are,  however,  softer. 

Starch  is  usually  foiiud  in  the  parenctiymatous  tissne  of  plants. 
Exceptionally  it  occurs  in  the  elongated,  tapering  cells.  Pock- 
lington  records  in  tiie  "London  Pharmaceutical  Journal,"  the  con- 
stant occurrence  of  starch  in  the  wood-cells  of  the  ipecac  root  of 
the  shops.  A  matter  analc^otis  to  starch  is  found  as  secondary 
layers  on  the  cell-nails  of  some  seeds.  Schleiden  calls  it  Ainyloid, 
and  gives  a  sliort  list  of  seeds  in  which  he  has  found  it.  A  prob- 
ably identical  substance  is  found  in  the  seeds  of  the  common 
peony.  The  i)eony  seeds  but  riiengicly  here,  but  the  seeds  are 
used  somewhat  in  medicine,  and  can  be  found  in  many  shops, 
whoi-e  they  have  been  imported  from  Europe.  The  albumen  of 
the  seeds  is  made  up  of  a  compact  parenchyma,  with  moderately 
thick-wulled  ceils,  filled  with  a  granular  matter.  On  the  applica- 
tion of  a  weak  solution  of  iodine,  the  contents  of  the  cells  are 
colored  a  bright  yellow,  but  the  cell-walls  a  pure  blue.  If  Ihey 
were  of  cellulose,  the  ordinary  constituent  of  the  cell-walls,  they 
would  not  be  coloretl  blue  by  iodine  until  an«r  the  action  of  sul- 
phuric acid. 

ytarch-graius  are  developed  by  gradual  growth.  The  different 
stages  can  be  seen  in  most  starches,  from  the  matured  parts  of 
plants.  It  can  be  seen  still  better  in  a  nearly  ripe  grain  of  corji. 
Every  stage  of  the  following  process  can  be  seen  there.  A  little 
cavity  or  vacuole  is  formed  in  the  protopl.israic  contents  of  a 
vitiitly  active  cell.  A  little  matter  is  there  deposited,  and  becomes 
the  nucleus.  The  cavity  enlarges,  and  a  layer  is  dciwsiteit  araund 
that  already  formed.  Layer  after  layer  is  laid  on  until  the  graiu 
attains  a  ftill  size.  This  process  has  been  watched  by  several 
observers  in  the  fronds  of  Hepatlcae.  Criiger,  as  quoted  in  the 
Micr<%raphic  Dictionary,  says  that  the  unsymmetrical  forms  of 
many  grains  is  owing  to  the  differing  density  of  the  protoplaaro  in 
which  they  are  formed.  The  thicker  part  of  a  grain  of  potato- 
starch,  for  instance,  is  formed  in  the  thicker  protoplasm,  while  the 
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extended,  thinner  part  is  pushed  out  to  where  the  protoplasm,  is 
less  dense.  It  ie  oflen  suid  thnt  Btarch  is  especially  formed  in  the 
presence  of  chlorophyl  or  the  green  coloring  matter  of  plants. 
But  we  notice  that  it  is  generally  deiK)sited  where  tliere  is  no 
chlorophyl,  as  in  the  roots,  undei^roiind  stems,  the  albumen  of 
seeds,  et<;.  Starch  is  formed  in  protoplasm,  whether  tliore  is  chlo- 
rophyl present  or  not.  When  the  latter  is  present,  its  tendency 
to  collect  around  the  solid  matters  of  the  cell,  the  walla,  for  in- 
stance, will  lead  it  to  collect  about  the  forming  starch-grain,  and 
thus  give  that  grain  the  appearance  of  being  embedded  in  chloro- 
phyl, an  appearance  often  noted. 

The  form  and  appearance  of  the  grains  differ  for  each  species. 
In  nearly  allied  species  they  are  much  alilie ;  in  distant  species, 
very  different.  Whether  in  all  or  most  cases  specific  characters 
can  be  drawn  (>om  the  grains  is  not  fairly  settled.  It  has  never 
been  systematically  studied,  so  far  as  I  know.  In  a  few  limited 
cases  it  has  been  done  and  witti  success.  From  these  it  is  a  fair 
presamption  that  specific  differences  in  the  grains  exist,  but  are 
hard  to  recognize  on  account  of  their  minuteness. 

The  size  varies  much  but  is  tolerably  constant  for  the  same  spe- 
cies in  mature  grains.  The  smallest  measured  by  the  writer  were 
only  2tt,'  in  length.  They  were  from  the  ihizonie  of  HydToslia 
Canadensis  L.  Those  measured  were  the  largest  grains.  On  the 
other  band  the  grains  of  potato-starch  sometimes  reach  a  length 
of  nearly  50  tt.  They  are  then  so  large  that  they  can  be  distin- 
guished by  the  naked  eye.  The  grains  „.  .„ 
of  canna-starch  are  said  to  be  even 
larger. 

The  commonest  starches  of  commerce 
are  the  following.  The  figures  are  from 
Vogl. 

1.  Be0n-s(<n-c/(  {Fig.  166).  Tliegrains 
are  in  the  cotyledons,  Tliey  are  packed 
in  very  closely  with  aleurone.    They  are 

of  an  ellipsoid  or  reniform  shape,  and  are  30  tt.  or  less  in  length. 
The  rings  are  usually  not  visible,  though  sometimes  very  evident. 
The  nucleus  is  long  and  slit-shaped.  In  two  of  the  grains  figured, 
smaller  cracks  can  be  seen.  They  are  caiised  by  heating.  They 
are  easily  seen  by  making  a  thin  section  of  a  bean  or  by  simply 

■  It  =  ten  thoasaodlha  of  rni  incb. 
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scraping  off  in  a  powders  small  portion  of  the  ootj-ledODS.  They 
derive  tbeir  interest,  not  from  their  use  in  the  form  of  starch  as 
foo<l,  but  because  they  have  formed  —  or  some  of  tlie  closely 
allied  starches  —  several  almost  historical  quack  medicines,  ftnd 
because  they  are  yet  frequently  used  in  Europe  to  adulterate  pow- 
dered medicines.  The  writer  has  found,  in  this  country,  speci- 
mens of  pearl  sago  entirely  made  up  of  bean  or  pea-stai*ch. 

2.  Potaio^tarch  has  been  nlrejidy  figured  and  partly  described. 
It  derives  its  special  interest  from  its  universal  use  to  adulterate 
powders.  Commercial  arrowroot,  not  the  proprietary,  is,  to  a  con- 
siderable extent,  made  up  of  potato-starch  in  this  country. 

3.  Tapioca  (Fig.  157)  is  the  starch  of  the  root  of  Manihot  vlil- 
issiviu,  a  poisonous  Guphorbinceous  plaut.    The  starches  of  some 

p.    ,j,j  olliei   closely  rehitod  species  are  sometimes 

iutirnii.\c'l.     The  grains  are  small,  less  than 

10  M.  long,  shaped  like  a  hemisphere  some- 

ivliat  drawn' out.     Viewed  from  the  end  the 

,iiv  and  nucleus  appear  round  ;  seen  from 

the  side,  the  grain  appears  arched,  and  the 

nucleus  seems  to  have  a  conical  hollow  space 

c^teniliiig  fiHjm  it  to  the  base  of  the  arch. 

"""         ""^  ■  In  the  original  condition  tha  grains  probably 

have  the  truncate  ends  set  togpther,  thus  forming  comi>ouud  grains 

witli  tno  individuals  in  each. 

In  oommoi'Ce,  tapioca  is  in  irregularly  agglomerated  masses  of 
small   size   and    a   dead    white   color.  rig.  i.w. 

These  arc  foimed  by  heating  the  grains 
vheu  wet  on  hot  plates.      Sometimes 
the  heat  affects  the  appearance  of  the  | 
starch-grain,  swelling  it  and  causing  it  , 
to  bulge  out  in  one  or  more  places.  ! 

4.  Sago  (Fig.  158)  is  from  the  stem  i 
of,  probably,  several  species  of  palm-  1 

trees  belonging  to  the  genera    Sugua  6j«"  sim-ch. 

and  Saguerua.     It  is  composed  of  muller-sjiaped  grains,  which  are 

rarely  more  than  25  tt.  long. 

In  its  original  state  the  starch-grains  are  compound,  consisting 
of  one  lai'ge  grain  with  one  or  two  quite  small  ones  fastened  to 
it.  The  component  grains  are  separated  in  the  preparation  anil 
we  find  the  small  ones  scattered  among  the  large.     The  aucleus 
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of  the  lai^st  grains  is  dot-like,  eccentric  and  usually  quite  dis- 
tinct.   The  rings  are  not  very  apparent. 

Sago,  in  American  commerce,  appears  in  two  forms;  common 
or  brovru  saga,  by  far  the  moat  common,  is  found  in  the  grocery 
and  dnig-stores  in  small  roundish  broim  masses.  They  are  little 
altered  by  beat  and  the  grains  present  the  cbaractera  just  de- 
scribed. 

The  pearl  sago  is  in  larger  spherical  balls,  of  a  dead  nhite 
color.  It  has  been  subjected  to  beat  and  the  grains  are  smaller 
and  tbeir  nuclei  are  bulged  ont. 

6.  Wheat-alarck  consists  of  disk-shaped  grains  16  tt.  or  less  in 
diameter,  mixed  with  numerous  minute  spherical  grains.  The 
nucleus  and  rings  are  usually  not 
visible,  "tt'heat-starcb  is  now  not 
common  here  as  a  coramei'cial  starch. 
In  medicine  and  the  arts  it  is  nearly 
replaced  by  corn-starcb, 

6.  Com-xlarck  is  derived  from  the 
albumen  of  the  grain  of  Indian  corn. 
The  grains  (Fig.  159)  arc  small, 
from  5  to  10  tt.  in  diameler,  of  an 
irregular  form.  The  surfuce  consists 
of  partly  convex,  partly  flat  fuees,  the 
latter  being  formed  by  mulunl  pres- 
sure of  .the  grains.  The  nucleus  is  star -shaped,  at  least  when  dry. 
There  are  no  rings. 

Corn-starcb  now  replaces  the  most  of  the  other  starches,  under 
its  own  name  or  that  of  maizena,  maizono,  etc.     The  nmylum  of 
Fig. ISO.  the  Phai-macop(Bia  nhich  calls  for  wheat- 

starch  is,  in  every  one  of  the  manj-  samples 
iimined  l)y  the  writer,  corn-staifh.  As 
the  latter  is  certainly  as  palatable  as  wheat- 
starch,  and  is  probably  more  nutiitious,  we 
cannot  object  to  the  substitution  except  on 
the  principle  that  every  craft  should  sail 
under  its  own  colors, 

7,  Maranta  or  Ammrroot  is  a  name  ap- 
plied to  a  great  many  starches,  the  sort  being  designated  by 
another  terra,  as  Brazilian  arrowroot,  referring  to  the  tapioca- 
starch  when  in  a  powder.     West  India  or  Bermuda  ai-rowroot  is 
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the  common  sort  in  the  United  States.  It  is  derived  fVom  the 
rhizome  or  underground  stem  of  Maranta.  It  consists  of  grains 
(Fig.  161)  with  a  length  of  24  tt.  or  less.  They  are  ellipsoid  or 
ogg'shaped  with  the  nucleus  in  the  centre  or  toward  the  larger 
end.  By  this  character  it  is  at  once  distinguished  tVom  Potato- 
starch,  nhiuh  it  otherwise  resembles. 

.  The  rings  are  easily  seen,  though  flue.  West  India  Maranta  ia 
oflen  adulterated.  The  starches  which  are  used  to  falsify  it  can 
be  detected  with  certainty  only  by  the  microscope. 


BOTANICAL   OBSERVATIONS   IN   SOUTHERN   UTAH. 

BI    DB.   C.   C.   PAHRT. 

No.fi. 

No.  113.  Nenactadm  ramotUHnu*  ynu.    Torres,  Bot.  Mex.  Bono-l.,  p.  lOS,  L 14. 

No.  144.   VtricviananitgarUh.    Cedu-Cltr-    July. 

No.  14S.   /NMllHon  J^udorictanaWalii. 

No.  14B.  AtUUrMmm  Cooperi  Gray.  Proc.  Am.  Acad.,  vol.  *il,  p.  STd.  A  eleii>lei 
twining  plant,  likely  to  be  overlooked,  colIscCed  bf  Dr.  Cooper  on  (lie  Lower  Colorado 
In  IHBI;  also  bf  C.  A.  Almendlnger  to  I8(M;  fiafiA  Bpartngly  near  St.  George  in  Ibe 
shade  or  bigh  basaltic  cllffa.    Ua;. 

No.  147.  funaniu ?    A  ulender,  lars<^  flowered,  Bbowy  an  noil,  growing  abno- 

dantly  on  grarell;  hills  near  St.  Oeorge;  flowers  moetlj  bright  rvllow.    A  light  pink 
rariety  ( ?)  waa  atao  met  with  later  In  the  •eaaon. 

MiamtatrvbtliutKini-. 

No.  148.  I'tnUtemm  ambignv  Torrey.  Marcj's  Rep.,  t.  18.  Dry  eandr  loll  In  tbs 
nppsr  valley  at  the  Ylrguo.    June. 

No.  Ut.  rtnlitemoa  Batoal  Uray.  Proc.  Am.  AcwI.,  vol.  vlll,  p,  3K.  Common  In  all 
rockj' gorges  near  St.  George ;  also  cullivaled  In  gardena. 

No.  IM.   PtnlttcmoH  itabtr  Parsh,  VKT.    Cedar  City.    July. 
^  Ho.  lil.  PmliloMnmavltonu  Gray.  Ttr.    Cedar  City.    Jiilr. 

No.  IW.   Ptntilemon  puntceu  Gray,  var.  ParrgI  {  ?).    BeaTer-dom  mnniitaiDB.    May. 

No.  1S3.  duMUein  pamifiora  BoDg. 

No.  ISl.  CaHUItianPnUn.AA. 

No.  ISi.  CordslantHut  IHemUligia)  Panyl,  a.  ap,  Closely  reeemhlliig  (7.  o/rnaem, 
n^m  which  it  is  distlngolshed  by  lla  Bcalteied  graenlah.y allow  flowers,  tlie  brarls  ex. 
eeedlng  the  calyx  nod  corolla,  the  narrow  erect  loeth  ot  the  calyx,  ihe  tnlie  of  the 
oorolla  mncb  shorter  than  tlie  throat,  and  by  the  shorter  QiameDts  sparsely  hairy.  C. 
onncwau  bas  purple  flowers  In  crowded  heads,  the  bracts  equalling  the  calyx  and 
corolla,  the  teeth  or  the  calyx  short  and  spreading,  the  comllB-lnbe  as  long  as  the 
ttiroM,BDdall  the  aiamSDts  naked. —Saline  marshea  la  the  Tiilley  of  the  Virgen.  Jans. 
—  S.  W*T80N. 

No.  tse.  CoranlauthuM  KinffU  Wataou.  King's  Rep.,  p.  233,  t.  n.  High  moiintaln] 
«aat  or  Cedar  CUy.    July. 

No.  1ST.  A'fcoHaiu  aUtniuUa  Torr.  Watson,  King's  Rep.,  p.  376,  t.  27.  Commoo  in 
all  waste  placea  Dear  8L  Oeorge.   May. 
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Ko.  IBS.  SiaMana  IrtgonopttyUa  Dnn*l.  Camnion  on  rocky  hills  sear  St.  Uearge. 
1I.T- 

ho.  IM.  AudttitrUa  jncniui  Benth.  A  rery  showr,  >lrong-BCeiiIed,  aramatlc  plaut. 
growlnf  Id  cinmpa,  1-9  feel  high.    Mny. 

Nn.  ISO.  Satiaartn  Mextcnna  Tan.  BoC.  Max.  Bound.,  p.  133,  t.  39.  Not  nDoommoD 
on  rorkj-  alopes  ttdJoLoing  the  VIrgpn,  from  whunce  the  llrel  Impertbut  tpwimens  were 
collected  br  Fremont  In  IMl.    Flowering  in  Hay ;  fruit  In  Jane. 

No.  161.  Satela  Cubifnbaria  Benlb. 

No.ia.  LapAnttWHrtiri^/MJut  Bcnth.    Cedar  Cllf.    July. 

No.  ISI.   lUtio'ptnmat  mvauft/liljun  Mlcbi.    fimy,  Proc.  \m.  Anad.,  rol.  x,  p.  Gl. 

No.  lot.  ErUtHchiummlcnnMHtmToTT.    Gr.iy,  Prot  Am.  Aoad,,Tol.  i,  p.  SB. 

No.  109.  £H<HcAiiim  cfrciHMClfnin.  Graf,  Proc.  Am.  Acad.,  lot.  i,  p.  U.  Beantl- 
ftillr  Dsured  b;  Tom>;  In  Bat.  Wilkes'  Explor.  Exped.,  L  U,  B. 

No.  ISO.  Kritriehliat  IcHcopkrmm  A.  DC.  Gray.  Proc.  Am.  Aoad.,  TOl.  i,  p.  SI. 
Flowers  light  yallow.    Beaver-dam  monalalns.    Uaf. 

No.  KT.  PtOocarfa  lattr^lora  DC. 

No.  IBS,  168.  EritrtchhuH  pltrocaryam  Torr,  Bot.  VVUkes'  Eiplor.  Bxped.,  p.  US,  t. 
IS,  B. 

No.  170.  AnHaeklataieUata  Gny.    Proc.  Am.  Acail.,  rol.  i.p.M. 

No.  ITI.  EritriiMitmangtiUifuUumTort.    Gni7.  Proc.  Am.  Acad.,  Tol.  I,  p.OS. 

Ho.  171.  EM«oiptrmHmdifitxtimlje\ini.,vsT.fiorUiuiutit».  Hook.  Fl.  Bor..Am,.Tol. 
11,  p.U,  t-iet.    PIneiallejr.    Jnae. 


No.  174.  Bydrophfllum  oecMnbiie.  var.  WaUoni  Gray.  Proc.  Am.  Acad.,  vol.  i, 
p.  SIS.    High  mountains  east  of  Cedar  City.    July. 

No.  I7S.  £mnnia?UAcj>nufntutorii  Benlh.    tfpper  Santa  Clara  Talleji.    Jane. 

No.  176.  /"AnMHa  (a(Bjr()'o/in  Torr.  Urar.  fi'oc.  Am.  Acad..  Tol.i,p.;llit.  Gjpseoaa 
claT  soil  In  tlia  valley  of  the  Vlrgon.    May. 

No.  IT7.  PliaetHa  A-enonifi  ToiT.  One  of  ilie  eailleKt  and  moet  abowy  spring  floir- 
era.  Hai-cIi  to  Hay- 
No.  178.  /'*«Mllo/MrfoiMTorr     IncontpicnouB  while  lloirera.    St.  George.    April. 

No.  179.  Pkocttia  (EalocaJ  cepholola  n.  sp.  lirny,  Proc.  Am.  Acad.,  vol.  X,  p.  311. 
On  bare  clay  (oil  Id  the  valley  of  tbe  Vlrgen.    May. 

No.  180.  PtUKtUa  BTtaulala  Torr.  Gray,  Proc.  Am,  Acad.,  vol.  x,  p.  318.  Exposed 
rocky  audgraTetly  alopes.    St.  Geoi-ge.    May. 

No.  lai.  Pkacelia  mleraittka  Torr.  Bot.  Hex.  Boond,,  p.  lit.  Gray,  Proc.  Am. 
Acad.,  vol.  I.  p.  317.    Crevlcea  of  iMiaallic  rocke.    April. 

So.  lea.  Pkaeella  Fulcktlla  n.  ap.  Gray,  Proc.  Am.  Acad.,  vol.  i,  p.asc.  Abundant 
on  gypaeoua  clay  hllla  near  St.  George.    Hay. 

No.  183.  plulct^iarlllaall^/^olla^oTr.  In  ahnded  crevlcee  of  p«rp«odlcDlarrocke.  SI. 
Geor]^.    May. 

No.  181.  P^ac*Ua  nmuHitiiaa  Doagl.  Gray,  Pme.  Am.  Acad.,  vol.  x  p.SI9.  Dry 
biiahy  plains,  subecandent  on  low  sbrabs.    Hay. 

No.  m.  A'iiBin<f«iil>ni  Gray.  Proc.  Am.  .\cail.,  vol.  vili,  p.3a3.  A  low  annual,  with 
copions  re-l  lloweni  set  on  the  proetralo  braucbes;  abuudant  on  gravelly  slopes  near 
St.  George.    Hay. 

.   TVion-dla  ira/»n(Torr.    Watson,  King's  Rep.,  p.  S58,  t.  21.    Only  ■  single 

specimen  of  this  iDtereitlng  plant  was  found  on  the  sonlb  bank  of  the  Vlrgen.    April. 

No.  18B.  WltatcoimcmiTorr.  AGray.    Tbe  commoa  tufted  Phlox  of  this  region. 

No.  137.  ama  JBi/Ormh  Parry,  n.  sp.  Gray,  Proa.  Am.  Acad,,  vol.  x,  p.  TS.  Etocky 
slopes  near  St-  George,  April.  A  very  delicate  apecios,  teserabling  in  Bowers  and 
foliage  some  of  Ibe  eleader  furma  of  Llnum. 

No.  188.  GlUa  lalifolia  a.  Bp.  Annaal,  viscid  with  spreading  glandular  hairs,  erect. 
t-«  Inchea  high,  branching  only  above;  loavea  fBw,  broadly  ovale,  l-H  lachea  long, 
rounded  at  the  apex,  narrowed  below  Into  the  nsnally  slender  petiole,  coarsely  sin- 
uately  dentate  with  epinoso  teeth;  Dowers  scattered  In  a  loose  panicle;  bracts  seta- 
ceooa;  oalyx  31  lines  long,  cleft  nearly  to  tbe  middle  with  setoaely  ■cnminste  lobes; 
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corolla  (hort  taaaei  fom,  S  llnea  Iodk.  ilgbt  pink.  Ibe  acute  lobea  liair  ■«  Ion;  ■>  (h« 
tube;  AUmenU  lnrlad>>cl,  Inserted  below  the  middle  of  the  tnbe;  cap'ule  oblong, 
mur-Meiledi-HednDtniaclliigiiioiu,  — or  prculisT  habit,  lo  be  Inclniled  In  thoiectlm 
EugUia,  bal  not  approach  log  nloiely  an;  of  [he  other  apeciu.  — i).  Wat»ON. 

Xo,  189.  ClUa  BitttlorU  Qnj.  Proa.  Am.  Aod.,  vol.  ylii,  p.  Sn.  Wnttea.  King^ 
Rep.,p.M3,t.lS,r.3. 

No.  190.  OiUa  trtotUtlma  Graj,  I.  c.,  p.  171.  A  ttry  nant  and  omamenUd  «i>eclu, 
abundant  on  rocky  «lopea  near  St.  George.    Unj. 

Ko.im.  Gill^poltctadoaToTt.    Bol.  Uex,  Boaad.,p.  HS.    Gni7. 1- c,  p.  3;t. 

No.  18!.   aaiaJhcafOjVai.    Grar,l.  c,  p.m. 

Vo.  19S.   Oilin  amgttta  Hook.,  *ar.  er^iT^ia  Graj,  1.  c.  p.  1T4. 

No.  lU.  OUia  aagrtnala  Sprong,,  tot.  BridgtM  Gnj-  ■-  <■  P-  3^-  P>De  TiUej-. 
Jnne. 

So-IM.   amaJIWiiitaSatt.    Gray,  l.o.,  p.iQ.    Upper  SUIU  Clnra.    Jnne. 

No.  IW.   RUladaiiiiaaUra]'.  1.  c,  p.im. 

No.  1ST.  OIUnltptomtr1aiinj.i.c.,i>.ZJS.   WalaoD,  Kinri  Bep.,p.  STO,  t.3i>,  Ox.t'll. 

No.  1D8.   Gtlla  incoTupicaa  Doitgl.    Gray.  1.  o.,  p.STS. 

No.  l«e.  Of lia inCDtUT^euo, Tar. ( ?).  Apparentlydlsliartrrnrntheabnierorm.  Borky 
alopea,  9t.  George.    April. 

No.  300.  Potmoniam  iumUe  Willi.,  TUT.    Pino  TBlky.    Jnna, 

No. Ml.  LuciKm  Atulertojii  Gray.  C"moion  on  roukj-  hills  near  St.  Genrgt;  dii-lln- 
giiiebed  fl-om  the  foUowliig  by  ita  vopioua  i- leader  fluirers  nud  geaend  babit:  flower- 
ing In  April;  fmillD  June.   The  bright  rt'il  or  amber  colored  bcrrleeaiv  edible. 

Hn.Wt.  Ljicbm  ToTTtvi*ii-ny.  Low  Ealiiie  flata  of  the  VIrgcn.  Wlih  larger  D-itttr* 
than  Ibo  fomer;  3 to S lint  In  height ;  fruit  red.  not  odibie,  flowering  in  May;  (Hiit 
in  July. 

Ko-Wl.  Fnutra  lObo-wiarffiaala  VTaCmm.    King'd  Bep..  p.  tSO. 

Ko.  201.   Cnitii  Crrtiat  L,,  rar.    DC.  Prudr..  toI.  li,  p.  110. 

No,  X0&.  Ctaeula  denlieulala  n.  ap.  Slemi  i-ery  eieudor,  hairlike;  floweis  (•*,  in 
lonie  glomerules,  on  ahon  pedloeU,  email  (scarcely  one  line  long),  white  i  lobca  of  the 
deeply  divided  globubir  calyi  almost  orbicular,  o  re  r.  lap  ping,  concave,  thinly  mna- 
branneeous.  denticnlate.  corerlng  ths  ebon  oampaimlate  (dually  nrcaolate)  inbe  of  the 
oorolln;  lohea  broadly  oval,  oblube,  spreading,  at  lart  reSeied.  aa  long  aa  tbe  tobe; 
acalea  narroir,  denilculate,  reaching  to  the  baae  of  tbe  otale  niniosi  eeaFile  anthtra; 
atylee  (lender,  aa  long  aa  the  conical,  pointed  ovary,  bearing  aliglitly  thickened 
(scarcely  capitate)  etigmaa;  captute  cots  red  by  tbe  wUheitng  corolla,  iadetalfoeni  (?), 
eocloBlug  one  or  two  seeds.—  St.  George.  Utah,  on  shmba  and  berba  (L'olei>gToe.  Bl'. 
culella)  Id  arid  aoli;  the  Aral  addition  to  our  CuacntaHora  since  luy  i>.yoapris  was 
published,  lu  years  ago.  Apparently  aUked  to  C.  apptan  'la  Bug.,  of  Arizona,  lint  villi 
much  smaller  floners  and  an  acute,  not  depreasad  ovary,  did^rent  calyx,  etc.—  Dr.  G. 
Snoeoiahn. 

No.SOe.  Cuicala  CoH/amien,  iiaT.  (f)  igaimlgtra 'Evgvlm.  Cnsto.  p,  IDS.  On  ^iwdB 
dtfbM  WatHoD.  Origioalli  found  in  the  aame  regloa  by  Bern)  and  In  Arizona  by  Dr. ' 
Palmer,  always  on  aallne  herhsj  no  colleotor  bas  olHaiDed  the  ttuH  as  yet.— Dr.O. 
BHOBLMANH. 

No.  201.  Aiclipla*  leutophj/lla  n.  sp.  Erect,  tall;  leavea  (upper)  araalle  with  a  bioad 
cordate  ba*o,  (n|Jcrlng  to  a  tharii  bristly  point,  white  lomenloee;  umbel!-  many  0..w- 

ealyx  tomentote;  corolla  woolly  outtida;  hooda  as  long  as  ihe  !<horl-Ktalkrd  alaniueal 
tube,  alightly  spreading,  oiale.  obtuse,  ronnded  on  the  inner  margin;  horn  from  Ihe 
lower  pari  of  the  hood,  broad,  ascending,  horiiontally  locurTed  over  the  cusps  or  the 
anthers;  pollen  masso  lance.linear,  slender,  allglitif  cnrvod. 

Dry  sandy  ■'waehen" of  tbe  Vlrgen  Biver,  H.  June, fruit  not  acen.  Stem  S-S  Itet  higt: 
upper  leayee  3t-4  Incbea  long,  1J-1(  wide  near  the  base,  gradually  enlarning  down- 
wards, while  tomenlose  on  both  aides,  becoming,  mottled  when  old.  Petlunclea  about 
I  incb,  pcdicela  j  incb  in  length;  flowera  about  the  siae  of  those  of  .^.  Cormli.  with 
yellowlsb  green  corolla  and  yellow  crown  This  species  Is  oloeely  related  to  two  otl;ei 
Whlta-woolly  sODlh-weslerD   speoie*,  tIi.:     a,  cttlita,  B.   ft   A.,  and  A,  trltmarpa 
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Beolh.;  the  former  itf  which  haa  mIko  loBg-acnmlaMe  leares,  bat  those  of  Ihe  latter  are 
olilODg  and  obtDM  at  both  ends;  all  these  bere  a  sbort-Ualked  croim,  broad  ovatD 
irancace  or  ronnded  hoods,  and  h  akoi-t  broad  horn. 

In  A.  Irue^rUa  the  hoods  are  largest  and  fUll;  ai  long  as  thn  anther-lube,  raunded 
and  notdentate  at  the  upper  inner  edge:  the  broad  Alcale  borliontaUy  Incurved  horns 
originals  lyom  the  baso  and  lower  bsir  of  the  hood;  canllaglaaai  margin  of  anthers 
ioDK,  obbue-angled  at  base ;  pollen  maase*  slander,  1  line  or  more  long;  platlli  glabron* 

tn.«.er<oear^<IIartweg'a  original  gpocinien  In  herb.  A.  Gray,  Rem y  In  Mus.  Paris) 
the  hoods  are  shorter  than  the  tube,  aognlar  or  forming  a  tootb  where  the  upper  and 
loser  maixina  meet,  wilb  two  dlatinut  enccale  lateral  prnJartiODs;  the  broad.  tUcate, 
honiODtally  InRurred  hams  orbclnnte  ttaia  the  entire  mldrih  of  Uia  hood  or  lla  npper 
half;  cartllaglnoDa  margins  of  the  anthers  shorter,  sharp-angled  boiuw;  pollen  masses 
and  pUtlla  as  in  the  last. 

In  A.  Btttlta  (Doagiat'  original  and  Bolauder's  apeclmcns  In  lierb.  A.  Gtbt)  the  short 
bood  reaches  to  the  top  of  the  anther-tnbe  and  has  a  long  hoiiiontnl  tooth  nbere  the 
upper  and  Inner  margins  meet;  Uie  broad  obtuse  horn,  ioearrad,  bat  more  erect  and 
eisert  than  In  either  of  tlie  allied  apeGiea.  origlnatea  from  the  middle  and  lower  part  of 
the  tnbe;  canllagloaus  mai-gln  of  anthers  abort,  rounded  bolowi  pollen  matwee  ODly  | 
line  in  length,  broad  in  proportion  and  more  curred;  plelil  hairy.—Dr.  G.  EmoelhanH. 

Ho.VD.  Aotr.Utt  drcumUat  Docae.    CedarCitT.    July. 

No.  2W.  AttephmiHt  VlaHeniii  D.  ep.  Qlabi'ooa,  slender,  spreading  sterna  froia  a 
thick  eylindric  root;  IJnenr  or  flUfonn  leayeaj  axillary  fbw-fluwered  umbelsi  dull 
yellow  mlnaU  flowers ;  corolla  deeply  campanulate  with  sub-erect  oucullate  lobes  with 
biflexed  points;  folliclea  alender,  long-acuminate,  rmoolh;  aoeda  scaly.— DrllUag 
aand-lilUa  near  St  George,  the  fleshy  roota  penetrnling  lo  a  great  depth,  diving 
origin  JunI  bolow  the  surfoce  to  the  alcuder  brsnchee,  that  twine  on  adjoining  shrabe 
orawlDglooeelyon  the  acorchlng  dry  aaiida.    Flowere  Id  Uay;  fruit  in  June. 

This  very  pectdlir  little  Ascleiiloil  has  Its  neureat  relallves  at  the  Cape  of  Good 
Qope,  with  one  or  two  stray  species  in  the  Wost  [miles  and  Sonth  Amerioa.  The 
whole  plant  la  of  a  grayibh  green  color,  Ihe  thick  eylindric  root  light  brown;  the 
bnuchiiiE  atenu  from  lesa  than  a  span  lo  over  n  foul  in  icugih;  lenrea  about  one  Inch 
long,  1  line  wide;  Bowers  about  I-1|  lines  uide.  The  corolla  Is  almost  closed  by  the 
cucullale  luBexed  palnta  of  the  lobes  and  is  glandular  papiUoas  iDlemally,  ao  that 
hero  these  lobes  thctniieives  aaanme  ttie  shape  nud  pcrfurm  the  fUnctiona  of  Ihe  houds 
of  other  Aaclcpi'ida,  to  alia ra  and  retain  inscctetoaseistln  Ihe  rDrtilizatlon  uf  the  platil. 
The  pandulona  broadly  oral  pollen  masses  are  only  oDe-teuth  of  one  line  long;  alender 
lailicles  t-3t  Inches  long;  comoee  oeeds  unusually  rough  by  acale-like  protuberaaces. 
—Dr.  O.  KNOBLMavH. 

No.  3)0.  Fraximu  onomafa  Torr.  WaLson,  King's  Kep.,  p.  183.  Common  on  hill- 
aldea  and  aandsloua  ravines  throuifboul  Southern  Utah.  Flowera  in  April;  fniil  in 
June. 

Sn.  111.  jabiMHi  Ci^ifomica  Gray.    Bot.  Mei,  Hound.,  p-  ITS. 

Ko.  SIS.  Abnmia  cycfuffcra  Gray,    Am.  Juur.  Sci..  Ser,  i,  vol.  xv,  p.  110. 

No,  213.  S^tH/et'Tput  iUffum  Gray.    Hot.  Uex.  Bound.,  p.  I(i8. 

Ko.aM.  Alr^iUx  roatlUl  Watson.  Revla.  Chanop.  hi  Proc.  Am.  Acad.,  vol.  ii, 
p.  114.    SslInemarBheaor  the  Lower  Serier  valley:  July. 

No.  SIB-  Ckfliopoiflam  &i<r|rt  L.    Wai,te  placed.    St- Geoiffe. 

No.  IW.  Atripltxerpaiua  ( ?)  Watson.  I.  i'..  p.  US. 

Ko.  S17,  MO.  AlHpUx  confertifoUa  Wst-on,  I-  c.  p.  119. 

No. 318.  Sumla  ./(fui'i  ( ?)  Watson.  I.  c.  p.  88. 

No.Sla  j4(ri/ilKc  V■MllUIiWataOI1,l.c..p.ll0- 
Na.  Kl.  Alriplex  wmttctnt  James,  var.  angtitlifoUa  Wataon,  I.  c,  p.  130. 

No.Ki.   Cnw<ap"lViHiIo{rf»H-aA.    Watson.  I.  c  p.  lit. 

ND.n3,»i-    Jr«A(oJiiieT*wnoWol9on.  1.  o.,  p.  BS. 

No.SW.  Burolialanata  Tii.Hi«\n.    WaCsou,  I.  c,  p.  121. 

No.  EM.   Parietaria  dtbau  Vonl.    On  tteep  baaaltlc  rocka.    St.  George.    May. 

Ho-Si;.    rolygommcoarelaltMTinatX.    DC.  Frodr..  vol- xit,  p.  101. 
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K0.K8.  Oryiheco  per/>Mala  Torr.  t  Qray.    Wsteon,  Klog--  Bep.  p.  Sll.l  M,  II?.  I. 

CommnnonRTavelljUible-UD-lB.    St.  Geur^.    Unj. 

No.  M9.  /■(trojff^o ''TmwrioWe*  F.  *  U.  Torr.  A  Gray.  ReiH.  Eiiog.  in  FnK.  Am. 
Aoad,  vol.  Tlii,  p.  100.    Stivlrd  rockcrevlwu.    A|ir>]. 

No.  t30.   CSotUnnllu  ftrticorns  Torr.  ft  Gray.  ].  c.  p.  IDS. 

No.  SSI.  OierliBRtktrfyidaTOTT.  AGnj.l.e.p.im. 

No.SM.   CnlrotUgia  ThurbrHGnj.    Tott.  ftUruy,  1.  c,  p.  19S.    Upper  Santa  Cl.irn 

No.  33S.  friivwulM  nK»»nin  NdN.    Tqtt.  *  Gra;,  1.  c,  p.  ITS.    L*iww  StriBrrnl- 
ley.    June. 
No.s-ll.  ^rlfvomiit/aiciwAUHin Bentli.   Torr.  AOray,  I.e.,  p.ioa.   Bocky  cretkea. 

8U  George.    June. 

No.SU.  friD^DnumanevtomnBeoth.    Torr.  A  Gray.  I.e.,  p.  187. 

No,  23e.  Friogonam  tnJMum  Torr.  Toit.  A  Gray,  1.  e.,  p.  ISS.  Becky  hill". 
St  George.    May. 

No.lBT.   frfivniiun  rentfoniK  Ton-.    Torr.  A  Gray,  1  c,  p.  181. 

No.238.  ErCOffonvm  ThomolU  Torr.  Torr.  A  Gray.  I.  r..  p.  IB4.  Forming  lurgo 
patclies  OD  eialccii«<l  sllnylal  toil.  In  tlie  rulloy  of  (lie  Vlruen.    May- 

No.  2S0.  Eriognnam  Parrj/t  n.  ap.  Grny,  Proc.  Am.  Aund..  vol.  x,  p.  77.  Eocky 
6lu|ioH  nenr  8t.  George.  May:  leiy  variable  In  siie.  in  robit-I  i<pcuimen-<  the  leave* 
fully  t»o  incbea  l)romi. 

No.  itO.  ErlcgoHutn  IHcluipoilU'n  Torr.  A  Gmy.  1.  c,  p,  lUS.  Oiie  of  llie  eommon 
gregarious  ppeciea.  whkh  in  Etaesen-ion  of  flnweriiig  In  Ilie  lilter  part  of  Miiy.give'a 
peculiar  yeltowi'h  green  color  to  I'lultill't  arlJmniDg  M.  Gaoigo. 

No.  211.  KriotfonHni  oniJiArfiun  Mitt.  Torr.  AUrajM.  u.,  p.  104.  Beotcr-iliuu  mouo- 
Ininp.    May. 

No.*(J.WI  ^rtoaonam  mloroUenim  N.itl.  Torr.  A  Gray,  I.e.,  p.  170.  CednrClty. 
July- 
No.  iU.   fr^^Dnun  cifltilorum  Gray.    Proc.  An).  Acad.,  vol.  vili.  p.ilJO.    Cedar  CUy. 

No.  2U.  Eriogotmm  ipaUiMMiim  n.  ep.  Gray,  Proc.  Am.  Aoad..  vol.  i.  p.  70.  Lover 
valley  of  the  Sevier.    July. 

No.  U«.  Rsmrx  AynnuiKpa'iu  Torrey.  B'lt,  Hen.  BouDil..  |).  177.  Aliunriant  on  dry 
e-iody  or  rocky  Fi'i|iea  ncnr  St.  George;  tlic  young  leader  ahooti  Indoiiieslic  usensa 
!ub»tltuic  p.r  vhuLiirb.    Slny. 

.  SlUphtnUa  roluudtfvUa  n.  ap.    Silvery  tomentose  And.eeurfy;  leavea  pereltt- 

enl,  round^cjil  or  ovnte.  mostly  aomcwhat  cordate,  ahortly  pelloied,  Ueoealli  deufcly 
itellale-white  aeiirry,  ae  nell  an  tlie  branrliea,  above  leas  tcuriy  and  greenlsb ;  lloiverB 
alt  In  the  anils  of  oi*dlnnry  tenves  on  pediceiii  about  the  leugth  of  the  perlanlb,  the 
male  floweramoMly  In  tlireea  and  theftmilaaolilary;  aiamenl*  very  short,  glnbroua; 
n-idt  globuhir.  aruity;  Hkene  ovate,  uner|u:illy  [-Iiinnelleil  at  bate.— On  bare  clay  eoii 
In  tlie  upper  vniley  of  th<-  Vlruen,  A.  L.  Slier.  1873.  Form'ug  Ion  densely  branched 
bnelies  with  dnll-colorcd  evergreen  f»liHge;  Honering  lu  March,  porl^cling  Its  fruit 
In  July. 

No,  217.  EupAorMa  nirriffn.  Bp.  tAniiual,  erect,  slender,  pHlc-grcsn.  gUbrona,  iclth 
dichotomouB  npinading  branches ;  leaves  linear,  nearly  equal  ijt  bnae,  acutlib  or  acute 
les;  involucres  campanulate,  on  moderstely 
en,  with  nnequal  small  tmnoale  nppendagte; 
styles  sliort,  somewhat  erect;  capsule  sharp-Angled;  seeds  ovate,  minutely  granulate. 

St.  George,  in  loose  drilling  sand.    Plant  about  a  span  In  height;  leaves  1-t  Inch 

long,  i  line  nlde.  rolled  inwiird  when  drying:  involucres  |~1  line  long,  and  with  the 
greenish- while  apiieiidagee  of  the  same  width ;  st.imens  numerous,  with  oensplcuoBS 
featbery  brncta  between  them;  styles  aboat  thi-  length  of  the  ovary;  seeds  t  line  long, 
rather  thick,  obtusely  angled,  sarfuce  covered  iritli  minute  granules,  dlKposeil  in  trans- 
verse lines.  Habit  vei-y  similar  (o  e.m>otura  Gugel..  bntthls  hssadark  purpHsh-giwu 
color,  revalnle  not  Involute  leaves,  very  much  snuiller,  slender  turbinate  Involucre"  on 
short  peduncles,  and  smaller,  sharp'Bngled,  strongly  erora-iibbed  seed- .   The  eliarac- 
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«rr*of  oar  aimclei  palat.to  bd  iltUiic«  with  E.  nf^Nl""*^'*  BoUa.  — Dr.  G.EnobL- 

Ho.t48.  CeJHf  n(>:MaKaH«  L..  Tar. 

No.IW.13l.  Efktdra  antinpkmicaC.  K.TiVjn.    WbUod,  Kins'*  Bo|i.,  p.lS8,t.  S9. 

Ns.  tSD.  fjikolni  tHfUrca  Torr.  WaWon,  1.  c,  p.  3SS.  Not  uncommon  on  b*re  Balln* 
vutM  in  the  Tiller  of  the  Wrgea.    Hay. 

No.HS.  AOtam  palmfti  WaUon.  KiBg'a  Rep.,  p.  4ST,  I.  H,  Og.  10-11.  High  moim- 
UlnseaMorCedarCfty.    July. 

N'a.IBJ.  Andrnttrpkium  irtvlfioniiA  Wataon.  Am.  Natnraliat,  TOl.  Til,  p.  !0J. 
Common  on  rockr  bllli  near  SI.  GeorRe.    April. 

No.  IS4.  COIixftDTliu  fttxm}$ut  Watson,  1.  c.  p.  SOS.  A  line  large-donereil  speclea. 
vblch  on  account  or  Its  brsnclilng  habit  oontlnuea  to  pot  forth  ita  Bhow;  l<illP'l»^s 
aoTen  fOr  wreral  weeka.   Uay. 

NO.S55.  CalaAortiu  XmHoUI  Torr.  A  Gray.  High  moaolalni  eait  of  Cedar  City. 
July. 

No.!M.  JflSa  a^ffofs  Baker,  Tar.  pow^lora  Torr.    WataoD.  King's  Rap.,  p.  490. 

No.t57.  rnwofrrntfbUaEngel.  Klng-a  Bep.,  p.  4»i.  BeaTerdam  moutHalua;  flow- 
ering In  May.    Seeaiwre.  Am.  Natural lat,  toI.  ii.  p.  III. 

.Vo.  tSS.  AneaurpiU  Caiiftmton  H.  ft  A.    Bot,  Beechey.  p.  SM,  t,  M. 

No.lM.  Poltpogon  MotaptUentU  Deaf.  Frequent  on  the  borders  of  ditches.  81. 
George.   June. 

No.tHO.  Trieutptt  ptiirluna    an.    Bot.  Whip,  Rep.,  p,  IM. 

ND.wn.  .frittldn  purpurea  Nnlt.    Stend.  Gram.  p.  IM. 

Xo.  1>B.   .^dliintun  Capilha-VtairU  L.    M<d^'t  rocke  abont  apringa  noar  St.  George. 

.     JVodkotono  tenera  GlUlee.    CreTlces  of  per|iendlcular  limestone  rocka  In  ■ 

deep  TBTine  [>ear  tbe  base  of  BoaTer.dam  mountains,  twelve  miles  eoulhwest  of  St. 
George,  May.  Ililherto  fonnil  only  In  Chili  and  Bolivia.  The  present  specimens  are 
smalln-  anil  more  delicate  than  those  from  B.  America,  but  not  othcmise  differeot. 
Krom  A'.  Fendltrt  and  if.  dtatbala  it  may  be  distinguished  by  the  oblong  oiitliue  of  the 
l^jndand  the  entire  absence  of  while  powder  bineath.  — Prof.  D.  C  Eiton. 

No.ses.  AToOioIaiM  Parryl  n.  sp.  Ciiudex  abort.  Inclined,  Inden  with  rather  rigid 
lance-ncnmluate  OiItous  scales  hiring  a  blackish  mld-rlb:  stipes  I)-.1  Inchea  long- 
tufted,  dark  brown,  minntely  striated,  pubescent  with  wliite  arlli'Ulatfld  oileo  gland- 
bcarlng  hiira ;  fronds  as  long  ns  the  stipes,  oblong-lanceolate,  about  Irl pinnate,  lower 
plnnie  distant!  segments  crowded,  roundish  oborate,  abont  one  line  long,  densely  COT- 
ered  aboTe  with  entangled  white  haira  like  those  of  the  sUpe,  and  beneath  with  a  simi- 
tar pale-brown  tomentumi  sporangia  bine k1  eh.  when  ripe  projecting  lieyond  the 
nargins  of  the  segments.  — Crevices  of  basaltic  rocks  near  St.  George.  April.  — Prof. 
I>.  C.  EaTOS. 

-.  Xeidium  M/ormi  n.  sp.    Perldia  clualered,  some  short  with  a  wide  entirs 

monUi.  other*  elongated  with  the  month  more  or  lesi  licemted,  the  wall.eells  mostly 
pentagooal  or  hexagonal ;  spores  Bub-globoee.  golden  yellow.  .0007  to  .0008  inch  in  diam- 
eter.-Parasitic  on  both  sides  of  a  leu r  of  llrliulropium  mmiaaricum  L..  SI.  George, 
Hay.  The  peculiar  fsalurc  of  this  species  is  In  the  |>eridln,  whj<!h  are  either  tang  or 
short,  and  equally  abundant  on  both  sides  of  the  leaf,  projecting  each  way  from  the 
same  aubloulam — C.  B.  Tkck. 


ERRATA. 
Page  IB,  13th  line  from  boUom.  for  Pkaetlfa  craiii/olln  Torr.  read  PhacelSa  pulcheUa 
I'Bge  18,  7th  line  from  bottom,  for  Phacilia  amipet  n.  sp.  ( ?)  read  Tfto 

10  from  bottom,  for  P.  ralmeri  Toit.  read  P.  inttgrf/bUa  Torr. 


rJread  TrVoUnm  KingU. 
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ReruKNiKO  IVom  our  journey  tlirongh  the  sabkingdom  of  the 
Motlusca.  we  trill  folloiv  the  path  leaiUng  rroin  the  Worme  up  t« 
the  Insects.  The  lowest  worms  are  far  more  simple  in  Btrncture 
than  the  lowest  rooUusks.  Indeed  in  organisms  like  the  Vort«s, 
for  example,  we  have  forms  which  serve  as  a  point  of  departure, 
ancestral  forms,  from  which  the  entire  animal  world  above  the 
InAisoria  may  have  been  originally  derived. 

The  division  of  worms  is  now  so  vast  and  unwieldy  that  it 
seems  impossible  to  give  a  general  definition  of  it,  and  in  the 
present  state  of  science  it  may  be  unnecessary.  The  group  em- 
braces all  grades  of  development  fram  simple  ciliated  forms  like 
the  Vortex,  Prostomum  and  Macrostomum,  which  are  scarcely 
more  complicated  than  the  ciliated  infusoria,  differing  chiefly  in 
ha\ing  genuine  cells  composing  the  tisanes,  np  to  animals  like  the 
earth  worms  and  nereids  which  arc  in  some  respects  as  high  if  not 
higher  than  the  Crustacea  and  insects. 

Claparede  in  bis  "  Beobachtungen,"  etc.,  says  that  "  the  Rliab- 
docoela  have  interested  me  on  account  of  their  undeniable  passage 
to  the  ciliated  Infiisona.  I  am  truly  of  Agassiz's  opinion  that 
many  so-called  Infusoria  may  be  simply  Turbellarian  larvte;  H- 
though  at  first  opposed  to  this  opinion  I  afterwards  expressed  my 
views  as  to  the  near  relationship  of  the  Infusoria  as  well  with  the 
Rhabdocccla  as  the  Denilroccela.  Thus  as  Trachetiws  ovum  forms 
au  evident  connecting  link  between  the  Infusoria  and  Dendrocixia, 
SO  are  the  early  stages  of  the  Bbabdocoela  often  scarcely  to  be 
distinguished  tVom  the  Infbsoria.  In  many  cases  one  is  in  doubt 
whether  he  is  dealing  with  a  young  Turbellarian  worm  or  a  ciliate 
Tnfusorian."  He  then  describes  an  I  nAi  son  an -like  worm  in  which 
the  mouth  opens  by  a  pharynx 'into  a  broad  boily  and  digestive 
cavity,  with  no  anal  opening.  There  is  thus  no  digestive  carily 
separated  IVom  the  body  cavity.  There  are  no  other  organs  ex- 
cept an  otolite.  This  is  evidently  an  immature  form,  but  none 
the  less  closely  allied  structurally  to  Paramecinm  and  Trachelius. 
(362) 
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It  should  also  be  remembered  tliKt  among  tbe  worms  are  many 
syatlietic  types  which,  as  regards  some  organs,  remind  ua  of  other 
groups  of  Koimals.  For  example  the  Rotifers  recall  the  lower 
Crustacea,  and  are  by  some  naturalists  regarded  as  such ;  the 
Planarians  have  been  considered  by  Girard,  as  molluslcs,  the 
Polyzoa  and  Brachiopods  are  still  regarded  as  mollusks  by  emi- 
nent naturalists,  and  there  are  very  few  who  do  not  place  the 
TuDLcates  among  the  latter.  On  the  other  hand  the  EchinodenoB 
are  regarded  as  worms  by  some,  and  Ampbiostis  has  been  called 
a  worm.  Indeed  if  any  one  has  any  prejudices  regarding  fixed 
types  in  nature,  and  would  learn  how  regardless  of  preconceived 
zoological  systems  the  actual  state  of  our  knowledge  of  the  lower 
animals  must  lead  one  to  become,  lei  him  study  the  animals  now 
placed  among  the  "  Worms." 

Leaving  out  of  consideration  the  lowest  forms,  almost  without 
oi^ans,  and  many  parasitic  forms,  as  a  general  rule  the  worms 
are  bilateral,  segmented  animalB  with  the  nervous  cords  either  sep- 
arate or  united  by  commissures,  and  resting  on  tbe  floor  of  the 
body  under  the  alimentary  canal,  which  usually  (when  present) 
passes  directly  through  the  middle  of  the  body.  There  is  in  the 
Annelldes  a  dorsal  and  ventral  blood-vessel,  the  circulatory  appar- 
atus being  closed  and  more  highly  developed  than  in  the  Cmstacea 
and  Insects,  Limulus  excepted.  Id  the  lower  worms  (Platyel- 
minths,  Nematelmintba,  Acanthocephali  and  Rotatoria)  there  is  a 
complicated  system  of  excretory  tubes,  thought  by  some  anato- 
mists to  be  analogous  with  the  water-vascular  system  of  Riidi- 
ates. 

The  oi^ns  of  locomoUon  are,  when  present,  simple  bristles  or 
prolongations  of  tbe  walls  of  the  body  forming  paddle-liice  flaps. 

We  are  now  concerned  with  tracing  the  mode  of  development 
of  some  of  tbe  typical  forms  belonging  to  the  different  subdivis- 
ions, the  general  relations  of  which  may  be  seen  in  the  following 
tabular  view,  which  is  taken  from  Gegenbanr'a  "Principles  of 
Comparative  Anatomy,"  with  the  addition  of  the  Brachiopoda, 
which  be  still  retains  among  the  Mollusca.  The  Onychophora, 
represented  by  Peripatus,  are  also  omitted,  as  since  the  publica- 
tion of  Gegenbaur's'  work,  Peripatus  has  been  proved  by  the  re- 
searuhes  of  Hr.  Moseley  to  be  a  teacheate  Insect. 

Alint.  MATURAUST,  TOI.  IX.  2S 
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VERMES. 


TarbtUaria  (Vortex,  Prostomum,  Planaria). 
TVcmotoda  (Dlatoma,  Honoetomaiu). 
Cettoda  (Tnola,  Botbrloupbalas). 
Kevurtina  (NemerUs). 

II.  NBMATBUflNTHaa. 

Nematode*  (StroDgylos,  Ascaris). 
Qordiaeta  (Gordius,  Hermla). 

III.  CasroaxATHi  (Ssgltu). 

IV.  AciKTBOOEpSAU  (Echlnorhynchos). 

V.  Rotatoria  (Bracblouna,  RotiTer). 

VI.  PoLTSOA  (Alcjonella,  FlOBtra,  Leprtlla). 

VII.  BNTBBOFtncen  (Bftlaoogloasiu). 

VIII.  TcNiCATA  (AnwndlcnUrla,  Aaddls,  Fyrosoms,  Dollolam,  8«Ipft). 

IX.  OsFHYRKA  (SIpDDcalas). 

X.  Braohiopuda  (Lingulik,  Tercbratnlliu). 

XL      Aknulata  (Hirudo,  Lumbrlcaa,  Kereis,  Serpula). 

I.    PLATTBLHINTHES  (Flat  Womu,  Flukes  and  Tap«  Worms). 
Tbeso  are  fi&t-bodied  ciliated  worms  without  lateral  appendages, 
asaally  with  hooka  or  auckera.     They  are  usually  hennaphroditio. 
D^vdopmmt  of  the   TurbeUaria.    These  lowest  of  worms,  in 
which  there  ia  no  tnie  stomach  and  iatestines,  but  a  timple  short 
blind  digestive  sao  leading  flvm  the  month  and 
ricisi.  pharynx,  are  known  to  mnlUply  by  fission,  the 

body  dividing  into  two.  Tliey  also  possess  ovaries 
and  male  glands,  and  reproduce  from  e^a.  We 
are  not  acquainted  with  the  life-history  of  the 
Rhabdocoalous  forms,  such  aa  Vortex,  Prostomum, 
etc.,  except  that  we  know  that  they  prodaoa  egga 
and  spermatdc  particlea.  In  Prostomum,  an  orbic- 
ular form,  the  yolk  oella  are  formed  in  a  gland 
(vitellogene)  distinct  IVom  the  true  ovary  or  geiin- 
fonniog  gland  (germ<^ene).  As  an  example  of 
reproduction  by  fission  may  be  cited  the  Mngnlar 
Oatetut  gucUmma  Sclunarda,  wbidi  ocoara  in  ftesh 
water  at  the  Cape  of  Good  Hope.  Fig.  161  r^re- 
sents  two  individuala  in  partial  division,  and  a  ohun  of  four  indi- 
viduals, natural  size.    This  form  reminds  us  of  tlie  tape  worm,  in 
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vhieh  Uie  joints  ramaia  permuiently  attached.  We  know  nothing 
ftirtber  regarding  the  history  of  Catena  except  that  it  baa  I>een 
found  M  indicated  in  the  figure  here  reproduced  from  Schmarda. 

Among  die  Dendrocffila,  or  nanariana,  and  in  fact  in  the  flat 
wonns  generally,  fission  takes  place.  If  we  cnt  the  common  fresh 
water  Planarians  into  mveral  pieces,  each  piece  wiil  become  a 
peribot  worm. 

All  the  fVesh  water  flat  worms  are  bom  as  inlVisorian-lika  cili- 
ated bodies  which  attain  matnrity  wtthoat  any  metamoi^ho^. 
As  an  example  of  the  mode  of  development  of  a  Plaaarian  worm, 
may  be  given  the  history  of  Planocera  eUiptica  discovered  by 
Girard  in  Boston  and  Beverly  harbors.  Tbe  spawning  time  lasts 
from  the  middle  of  Hay  until  the  middle  of  June,  the  eggs  being 
deposited  in  a  thin  viscid  band  on  stones  and  sea  weeds.  The 
^g  undergoes  total  segmentation  in  fonr  or  five  days  after.  A 
ciliated  blastoderm  begins  to  form  around  the  yolk  mass,  and  be- 
fore the  embryo  leaves  the  egg  it  assumes  the  larval  shape,  being 
an  infusorian-like  form,  with  a  caudal  fl^^Unm.  There  are  no 
internal  organs  except  two  eye-specks. 

In  eight  or  ten  days  after  the  larva  begins  to  revolve  in  the  egg, 
and  after  it  has  hatched,  it  stops  swimming  about  and  becomes 
a  "mummy-like  body"  which  Girard  calls  a  "chrysalis."  In  this 
condition,  which  apparently  corresponds  to  the  encysted  state  of 
the  flukes,  it  floats  about  in  the  water.  Here  Girard's  observa- 
tions came  to  an  end.  Whether  in  this  resting  stage  it  is  swal- 
lowed by  some  other  animal,  and  becomes  a  parasite  before 
resuming  its  active  life,  remains  to  be  seen. 

The  later  history  of  PUmaria  angviaia  has  been  traced  by  Mr. 
A.  Agassiz.  "  On  examining,"  he  says, "  a  string  of  ^gs,  mistaken 
at  first  fbr  those  of  some  naked  moUusk,  I  was  surprised  to  find 
young  Flanariie  in  difibrent  stages  of  growth  with  a  ramifying 
digestive  cavity,  somewhat  similar  to  that  of  .adult  specimens,  but 
showing  besides,  one  distinct  articulation  fbr  each  spur  of  the 
digestive  cavity.  The  eyes  were  well  developed,  and  when  the 
young  became  fVee,  the  articnlations  were  still  distinct."  In  the 
youngest  specimen  (Fig.  162)  observed,  the  body  was  almost 
cylindrical,  while  as  seen  in  Fig.  163,  tbe  body  has  beoome  con- 
riderably  flattened.  The  fact  that  before  attaining  maturity  the 
Planarian  is  articulated  is  very  significant,  showing  that  these 
low  worms,  non-segmented  in  maturity,  should  not  be  excluded 
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from  the  clus of  wonns, and  ttiat  the  terms  "bilateral,  articulate" 
^pliea  as  well  to  the  lowest  division  (though  nilh  many  ex- 
Fig.  iBt.         ceptions)  of  worms  as  to  the  tme 
An  Del  ides. 
"«"^  The  Turbellaria  then,  so  far  as 

our  limited  knowledge  extends,  de- 
velop (a)  by  Bssion,  (6)  from  eggs 
fertilized  by  aperm  cells,  and  pass 
through  the  following  stages,  not) 
however,  all  observed  in  a  single 
species. 

1.    Morula. 
Tonu,  Piinuta.  g,    Infuaorian-like  stage. 

3.  A  quiet,  encysted  ( ?)  stage  (Ginuil's  Planoeera). 

4.  Articulated  atage  observed  in  one  species  (Agossiz's  Pla- 
nar la  angulala). 

5.  Adult,  ciliated,  not  s^mented. 

Development  of  the  Tivmatodee.  The  flukes  are  parasitic 
vorms,  with  a  sucking  disk  in  the  centre  of  the  body  by  which 
they  attach  themselves  on  <»'  within  the  body  of  their  bost.  The 
fluke  or  "liver  worm"  {Dittoma  kepaHcum)  lives  in  the  liver  of 
the  sheep  and  of  man.  The  fishes  and  snails  are  much  infested 
by  them,  nearly  each  species  having  its  distinct  kind  of  fluke. 
The  adult  flukes  are  not  ciliated,  the  alimentary  canal  ends  in  a 
blind  sac,  and  the  sexes  are  united  in  the  same  individual. 

For  the  mode  of  formation  of  the  egg  of  the  Trematodes,  and 
the  embryonic  history  of  certain  forms,  the  student  is  referred  to 
Lenckart's  "  Menschlichen  Parasiten"  and  E.  Van  Bcneden's 
beautii\il  "Researches."  E.  Van  Beneden  has  shown  that  the 
development  of  the  Trematodes  begins  by  subdivision  of  the 
germinative  cellule  or  nucleus.  The  nucleus  and  nucleolus  then 
divide  nnd  subsequently  the  "protoplasmic  body."  The  yolk, 
however,  remains  entirely  independent  of  this  division,  and  serves 
as  nourishment  for  the  other  cells  forming  the  body  of  the 
embryo. 

From  Van  Beneden's  observations,  it  appears  that  the  ^ga  of 
the  lower  flukes  as  a  rule  undei^  total  segmentation,  and  tke 
young  are  hatched  either  oval,  ciliated,  Infasorlan-like,  without 
any  orgsBB,  not  even  eye-apecks,  as  in  Distoma  and  Arophistoma; 
or  OS  in  Llie  bighec  Trematodes,  as  shown   by  the  elder  Vun 
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Beneden,  the  derelopDMDt  is  direct,  the  embryo  pusing  direutly 
into  ft  form  lifce  the  adult. 

For  Uie  flirther  history  of  the  flulc«  we  will  turn  to  Steenstrup's 
famoas  work  "On  the  Alternation  of  Generations,"  wherein  is  first 
related  the  strange  history  of  these  aniniala.  While  the  flukes 
were  well  known,  as  welt  as  the  tadpole-like  Cercaria,  it  was  not 
known  before  the  publication  of  Steenstrup's  work  in  1812,  that 
the.Cercuite  were  the  fl^e  larval  forms  of  the  Distomie.  The 
Cercaria  echinata,  first  described  by  Sietwid,  is  like  a  Distoma  ex- 
cept that  tlie  body  is  prolonged  into  a  long  extensible  tail.  This 
tail,  says  SteenstrDp,  is  formed  of  several  membranes  or  tubes 
placed  one  within  the  other,  of  which  the  outermost  is  a  very 
transparent  epidermis,  under  which  is  a  tolerably  thick  membrane 
furnished  with  transverse  muscular  fibres  or  sfruc,  and  between 
each  pair  of  these  transverse  fibres  is  placed  a  globular  vesicle 
which  appears  to  be  a  mucous  follicle  or  gland;  the  innermost 
tube  is  opaque  and  of  firmer  consistence,  it  contains  the  longitu- 
dinal  muscular  fibres,  and  Is  usually  reticulated  on  the  surface. 
Through  the  centre  of  these  tubes  there  passes  a  slightly  narrower 
canal,  which  becomes  very  small  towards  the  extremity  of  the 
tail.  The  existence  of  the  same  layers  in  the  body  itself  of  Uie 
Cercaria,  can  easily  be  deraoustrated ;  but  the  transversely  striated 
layer  is  here  not  so  much  developed.  This  description  of  the 
Cercaria  will  remind  one  of  the  tadpole-like  larva  of  the  Ascidianu. 
TTie  apparent  homology  in  structure  of  the  tail  of  the  Cercaria 
with  that  of  the  Ascidian  lan'a  as  figured  by  KupfTer,  is  striking. 
This  similarity  may  be  seen  if  the  reader  will  compare  flg.  7, 
Tab.  ii,  in  De  la  Valette  St.  George's  "  Symbtriee,"  representing 
a  stage  In  the  development  of  Cercaria  Jbiva  into  Monoatomum 
Aavum.  The  author  figures  a  row  of  cells  on  each  side  of  a 
central  cavity  through  which  passes  what  is  regarded  as  pos- 
sibly a  nerve.  Whether  this  is  not  as  much  a  chorda  doraalit 
and  spinal  nerve  as  those  parts  r^arded  as  such  in  the  Ascidian 
larva,  is  a  subject  for  ftitnre  investigation.  But  in  other  respects 
the  position  of  the  mouth,  the  sense-organs,  as  well  as  the  form 
of  the  body  strikingly  recall  the  Ascidian  larva,  so  mnoh  so  that 
it  gives  strong  confirmation  to  the  opinion  that  the  Ascidians  are 
worms,  and  that  they  and  the  Trematodes  have  possibly  originated 
troxa  allied  forms.  In  another  species,  Cercaria  oceUata,  the  tail 
has  a  lateral  fin ;  and  in  still  aootiier  species  figured  "by  i.  Muller 
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on  the  snine  plate  {Cercarta  teli/era)  nnscoompuiied  by  any  de- 
scription, ttie  tail  oontaina  &□  axial  row  of  large  cella,  with  a  row 
on  each  side  remiDdiiig  one  of  the  embryo  of  tlie  Ascidian,  with 
Its  axial  row  of  cells  (the  germ  of  the  chorda  dorsalU)  and  the 
ns.iM. 


DaTelopnenl  of  DMoma- 

cells  on  eatdk  side ;  moreover  the  tail  Ib  provided  with  nineteen 

pencilB  of  long  haira,  each  pair  arising  fW>m  a  distinct  segment, 

rig_  m,  BO  that  in  one  larval  Trematode  at  least, 

^  -  the  annulated  sbiictare  of  the  body  exists, 

as  well  as  in  the  larval  Planaria. 

Returning  now  to  Steenstnip's  narrative, 
he  tells  OS  that  these  "Echinate  Cercariv 
(Fig.  164,  A,  parent  nurse;  t,  germs; 
a,  nurse;  B,  larva),  are  fbund  by  tJiou» 
ands,  and  fluently  l^  millions  in  the 
water,  in  which  two  of  cor  largest  fteeh-  . 
water  snails,  PanoHna  cornea  and  iJtmwnu 
ttagnalia,  have  been  kept."  After  swim- 
ming aboot  in  the  water  some  time  they 
fix  themselves  by  means  of  their  suckers  (B,  a)  to  the  slimy  skin 
of  the  snails,  in  such  numbers  that  the  latter  look  as  if  covered 
with  bits  of  wool. 

The  Cercaria  by  oontraoting  its  body  and  violent  laahing  of  the 
tail  forces  its  way  into  the  body  of  its  host,  loses  its  tail,  and  then 
reaeinbles  a  mature  Distoma.  By  turning  about  in  its  place  and 
secreting  a  mncos,  a  cyst  is  gradually  formed,  with  a  spherical 
shell.     This  coneUtotes  the  "pupa"  state  of  the  Cercaria,  first 
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obeerved  b^  Nttcich  and  afterwards  by  Slebold.  Steenstrup 
thiaks  that  the  Cercsria  casts  a  thin  skin.  In  this  state  the  body 
can  be  seen  thnnigb  the  shell  of  the  cyst,  as  id  Fig.  164,  C,  where 
the  circle  of  spines  embedded  aronod  the  month  is  seen.'  The 
encysted  Cercarie  remain  in  this  state  fh>m  July  and  August  until 
the  following  spring ;  and  during  the  wint«r  months  in  snails  kept 
in  warm  rooms,  they  change  into  Dlstomas  (Fig.  164,  D)  the  ma- 
ture fluke  diflteHng,  however,  in  some  important  respects  from  the 
tailless  lan'n.  In  natore  they  remain  from  two  to  nine  months  In 
Uie  encysted  state. 

"Now,"  asks  Steenstmp,  "Whence  come  the  Cercarie?"  Boja- 
nns  states  that  he  saw  this  species  swarming  out  Trom  the  "king's 
yellow  worms,"  which  are  about  two  lines  long  and  occur  in  great 
nnmbers  in  the  interior  of  snails.  From  these  are  developed  the 
larval  IMstomas,  and  Steenstrup  calls  them  the  "nurses"  of  the 
Cercariie  and  Distomata.  They  exactly  resemble  tbe  "parent 
nnrses"  (Fig.  164,  A)  and  like  them  the  cavity  of  the  body  is  filled 
with  yonng,  which  develop  fVom  ^g-like  bails  of  cells.  Steenstrup 
was  forced  to  conclude  that  these  nnraes  originated  trom  the  first 
nurses  (Fig.  164)  which  he  therefore  calls  "parent-nurses."  Here 
the  direct  observations  of  Steenstrup  on  the  Cercaria  echinata  came 
to  an  end,  but  he  believed  that  the  parent-nurses  came  fyono  ^gs. 
The  link  in  the  cycle  of  generations  he  supplied  from  the  observa- 
tions of  Siebold,  who  saw  a  Cercaria-Iike  young  (Fig.  165,  B) 
expelled  from  the  body  of  the  ciliated  larva  of  Monoatomum 
mutabiU  (Fig.  165,  A,  a,  nurse  developing  from  ciliated  iarva ;  m, 
month;  &,  eye  specks).  Steenstrup  remarks  that  "the  first  form  of 
this  embryo  is  not  unlike  that  of  the  common  ciliated  progeny  of 
the  Trematoda,  as  they  have  been  known  to  us  in  many  species 
for  a  long  time,  fh>m  the  observations  of  Mehlis,  Nordmann  and 
Siebold,  and  it  might  at  first  sight  be  taken  for  one  of  the  poly- 
gastrio  infusoria  of  Ehrenberg,  which  also  move  by  cilia ;  whilst 
in  the  next  form  which  it  assumes  the  young  Mooostomum  bears 
an  undeniable  resemblance  to  those  animals  which  I  have  termed 
'nurses'  and  'parent  nurses'  in  that  species  of  the  Trematoda 
which  is  developed  fh>ro  the  Oercaria  echinata." 

Thus  the  cycle   is  completed  and   the  following  summary  of 

'  Giber  Ssuica  b;  Steanitrap  and  aUi«r  Bothon  *baw  the  fona  of  the  enoyated  Cei^ 
ecrta  rerj  lUMnetlj.  bat  In  ibe  Ogan  gi*en  abo*e  onlj'  Itaa  >plnM  >ra  dUtlucLlj  icpiv- 
(■uled  ia  tba  plale  frvD)  wblch  lUi  U  copied. 
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changes  nndei^ne  by  the  lover  Diatonw  present  as  clear'ft  case 
of  an  alternation  of  generations  as  seen  in  the  Jelly  fillies. 

1.  ^«g- 

2.  Monila. 

8.  Ciliated  larva. 

4.  Cercaria  (parent  nurse,  Proscolex)  produoio{{ 

5.  Cercaria  (nurse,  scolex). 

6.  Encysted  Cercaria  (Proglottis). 

7.  DistoDia  (Proglottis). 

The  Cercaria  eehitMta,  living  in  snails  which  are  eaten  by  ducks, 
have  been  shown  by  St.  George  to  develop  into  the  adult  Distoma 
in  the  body  of  that  bird.  It  is  generally  the  case  that  those  Dis- 
toioas  which  pass  throngh  an  alternation  of  generations  live  in 
the  larval  state  in  animals  which  serve  as  food  for  higher  orders. 
Thus  the  Bacephalas  of  the  Eun^an  oyster  passes  in  the  en- 
cysted state  into  a  fish  (Gasterostomum),  which  serves  as  food  for 
a  larger  fish,  Bdone  wigarit,  where  the  cysts  of  the  same  worm 
occur. 

Distoma  htptMticum,  the  liver  fluke,  sometintes  occurring  in  man, 
is  thought  by  Dr.  Willemoes-Suhm  to  b^n  it«  existence  as  Cer- 
caria cyatopiiora,  parasitic  on  a  species  of  Planorbis. 

LrrEBATURE. 


LtuctaH.    DlB  Menwlillclian  Pknulten.     l^pil^.     IMS,  tDcompIote. 

t.  fan  Beittitta.    BocherehM  tiir  UComposltlan  Ml>  SlgnlflBaUondel'Osat.    Brui. 

DevdopmetU  of  the  Cetlodea.  In  the  tape  worm  there  is  no  ali- 
mentary canal,  the  liquid  food  being  absorbed  fh>m  the  Juices  of 
its  host  throngh  the  walls  of  the  body.  The  head  is  armed  with 
anckers,  hooks  or  leaf-like  soft  appendages,  while  the  body  is  sub- 
divided usually  into  a  great  number  of  segments,  each  containing 
an  ovary  and  male  gland.  While  the  Turbellaria  possess  a  pair 
of  ner^'e-ganglia,  the  Cestodes  are  not  known  positively  to  possess 
any  trace  of  a  nervous  system. 

E.  Van  Beneden  shows  that  the  egg  is  formed  by  two  glands, 
one  of  which  (the  germ<^ene)  forms  the  nncleua  and  nncleolns, 
while  the  other  (vitellc^ene)  forms  the  yolk.  Development  begins 
very  probably  as  in  tlie  Trematodee,  by  multiplication  by  division 
oT  the  nucleus  (germinative  cell).    In  the  eggs  of  Tietua  bacU' 
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iariii  E.  Van  Beneden  saw  the  nncleus  Bubdivide ;  afterwards  the 
cells  are  arrauged  in  two  layers,  and  the  outer  layer 
is  thmwn  off  (this  prolmbly  (.'orrespondiDg  to  the  am- 
nion of  insects  and  crntitavea)  ;  the  central  mass 
forms  the  em-  ^ i^  ^^j 

hryo,  and  «oon 
the  three  paii-s 
of  hooks  arise 
as  in  Fig.  166. 
Emiirro  of  Three  strnc- 
tureless    mem- 

branes  are  secretetl  aruiiiKl 

the    embryo,    nhich     then 

hatches.    The    embryo    i  f 

Botbriocephalus  is  [H-ovidi  d 

with  a   ciliated    meinhraiic, 

whitth    coiToaponds    to   the 

first  blastodermic  moult  of 

the  embryo  Tienia,   which 

is  not  ciliated. 

Now  taking  up  the  history 

of  the   human  tape  worm, 

TVenfo  solium  (Fig.  167'), 

the  eggs  eaten  by  the  bog 

are  developed  in  ita  body 

into  the  larval  tape  woi-m 

(scolex)  called  in  this  spc* 

cics,    Cysticercua  cellalosa, 

(Fig.  168;   Fig.  169,  head 

enlarged).    The  head  with 

its  suckers   is  Tunned,  the 

body  becomes  flask-shaped  *^™"""  """"  ''"•  "*""■ 

(Fig.  168,  Cysticercus) ;  the  Cysticerci  then  bury  themselves  in  tbe 

liver  or  the  flesb  of  pork,  and  are  transferred  living  in  uncooked 

pork  to  tbe  alimentary  canal  of  man.    Tbe  body  now  elongates, 

>  TVmfa  »/tiHi.  A.thewonanMnrMltiM;  A,  henit;  a,  SOMh  Joist;  A.USUi;  o,BaeUi; 
d.«eoib;  (,  TBMh;/,  SIMhiff,  euib  JniDt  «ad  Uit  but  UD&  Tbl*  ironn  «■■  10  f»M  fl 
IkIm*  lod(.  B,  ■  sepint*  joint  (Proilottli)  ahoirins  the  otmt  with  lu  outlat  a  i  tbe 
tune  JolDt  coDtnitM  a  taetla,  too  minuta  to  ihow  In  tha  fl^n.  Tig.  IM,  OfHoirciu 
ctUmleMa.  tbe  iKrrx)  tap«  worm,  a.  eireli  of  liooka;  6,  sackcn;  o,  wrinkled  oeok;  d, 
iM  flUed  wlUi  luM.    Thia  ud  Fig.  KB  »ti  ise  from  Walnlnnd. 
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new  joints  arise  behind  the  head  until  (he  form  of  the  tape  worm 
is  attained,  as  in  Fig.  167,  after  Weinland. 

Now  we  shall  see  how  the  eggs  are  produced.  The  hinder 
Joints  become  filled  wiUi  egga  and  then  break  off.  Incoming  inde- 
pendent  animals  comparable  with  the  "  parent-nnrses"  of  the  Cer- 
carias,  except  that  they  are  not  contained  in  the  body  of  the 
Ttenia  (as  in  the  Cercaria),  but  are  set  free.  The  independent 
Joint  (Pig.  167,  g,  is  calte<l  a  "proglottis."  It  escapes  from  the 
alimentary  tract,  and  the  eggs  set  tree  are  strallowed  by  that  un- 
v\g.  im. 


Hemd  of  CrfUcercai  enjanied.  ihowlng  Uie  auck- 

er*  (B)  lad  circle  of  hooka. 

clean  animal,  the  pig,  and  the  cycle  or  generations  begins  anew. 
We  thus  have  the  following  series  of  changes  which  may  be  com- 
pared with  the  homologous  aeries  in  the  flukes : 
1.  Egg. 

3.  Morula. 

S.  Double-walled  sac  (Hanula?). 

4.  Proscolex,  free  embryo  with  hooks,  snrrounded  by  a  blaslo- 
dennic  skin  (Amnion  ?). 

5.  Scolex  (Cysticercua,  larva).     Body  Tew-jointed. 

6.  Scolex  (Teenia).    Body  many-jointed. 

7.  Prc^lottis  (adult). 

LrrBRATnRB. 
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.    Lalpxig.    leU. 
Welmlaiid.    An  Eu»j  OD  Iba  Tapaworm*  of  Uui.    WtB. 
Complin  >lHthewori[iofLeiickart,KncbeiinMlata',E.  Van  Benadeo  ind  Cobbold. 

Devtiopment  of  the  Nemerteatu.  In  the  deTelopment  of  some 
of  these  worma  we  sre  reminded  of  the  mode  of  growth  of  the 
EcbiDOdenDS,  while  Id  others  the  Urvfe  attun  the  adult  condition 
by  gradoal  devel(^inent.  In  no  order  of  animals,  perhaps,  la 
tbere  a  greater  range  of  variation  in  the  mode  of  development 
than  In  theae  curions  worms. 

The  simplest  mode  of  growth  Is  that  described  by  Dieck  in  Ce- 
phalotbriz,  where  the  ciliated  larva,  after  passing  through  a  morula 
and  pianola'  stage  (being  a  two-layored  sac,  but  not  a  gastrula) 
leaves  the  egg  and  andergoea  no  metaraorphosis,  the  young  worm 
having  no  body  cavity.  In  the  Nemertes  larva  of  Desor  there  is 
&  body  cavity,  bat  the  larva  is  still  an  Infkisorlan-like  being,  and 
attains  matority  by  direct  growth.  Another  Nemertean  {N.  com' 
munia)  has  been  found  by  Barrois  to  have  a  aomewhat  more  com- 
plicated mode  of  growth  than  in  the  larva  of  Desor.  The  first 
stages  of  development  are  like  f^^  i,g 

those  of  the  larva  of  Desor,  the 
morals  passing,  as  be  olaima, 
into  a  ciliated  "gastrala"  state 
in  the  egg,  the  body  cavity  being 
formed  by  invagination  of  the 
outer  layer  of  cells,  but  the  ani- 
mal after  shedding  an  amnion 
leaves  the  egg  in  the  Nemertes 
form,  and  there  is  no  (tae  awim- 
tnlng  stage. 

Now  we  come  to  those  Nemer- 
teana  In  which  there  is  a  very 
complicated  metamorphosis.  J. 
MiUler  had  described  an  animal  *'"■*"'"' '""  ""  "*■""""  '"'^« ""  "■ 
caught  with  the  towing  net  which  he  called  "Pilidinm."  Busoh 
bad  suspected  tiiat  a  Nemertes  came  from  the  Pitidium,  and  Leuo- 

>Ttic  Inner  liolns  oT  tbe  plRDula  arim  befora  tbs  bod;  imtUj  !■  fbnned,  br  a  dIAi- 
MtlUioD  or  a  «ocond  Inner  oell-Iayer,  aa  occtm  In  other  wonat,  loophftei,  cto.  Dieok 
•ndeBtlj  ItmlW  tbe  tern  Kutrnla  to  a  two-lajrered  hc,  wHb  a  bcxl;  caTlIf  formsd  by 
tha  binglnatlan  or  tbe  ectixlami  L^nksiter'a  "  gaatnila  "  Inctudei  an;  ambrro  with 
a  two-Ia;ered  >ae  and  a  prlmlUva  earti/.  I}i«cli>i  plunola  la  like  Unekel'a  pianola  of 
Um  tfoBga,  tbe  cant;  being  fMUMd  dorins  tba  ivmentaUon  of  lb*  en. 
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kart  and  Fagenstecker  proved  it.  Oar  figure  taken  troai  the 
drawiiiga  of  these  two  last  named  autbora  showa  the  singular  HU- 
(liiim,  and  the  plaaariaD-ltke  Nemertes  with  the  e^'e-apeeks  (Fig. 
170,  e),  growing  in  it.  How  the  wonn  originates  in  the  body  of 
the  Pilidinm,  and  how  the  latter  arises,  have  lately  been  fliUy  shown 
by  Metschnikoff,  and  to  hia  memoir  we  are  indebted  for  the 
strange  hietory  of  tiie  altemalioo  of  generations  in  these  wonna. 

He  followed  the  development  of  the  Pilidium  fhim  the  ^;, 
which  undetgoes  total  s^mentation,  leaving  a  segmentation-cav- 
ity. The  next  occurrence  is  the  separation  of  a  one-layered  cili- 
ated blastoderm,  the  ectoderm,  which  invaginatcs,  forming  the 
primiUve  digestive  cavity,  from  which  the  stomach  and  (esophagus 
are  formed.  The  larva  is  now  helmet-shaped,  ciliated,  with  a  long 
lash  (flageltnm)  attached  to  the  posterior  cod  of  the  body. 

After  swimming  about  on  the  snrface  of  the  sea  awhile,  the 
Nemertes  b^ins  to  grow  ont  from  near  the  ossopbagos  of  the 
I^Iidium.  On  each  side  of  the  base  of  the  velum  (v)  of  the  Pilid- 
ium appear  two  thickenings  of  the  akin,  one  pair  in  fVont,  the  other 
behind ;  these  tliickenings  push  inwards,  and  are  the  germs  of  the 
Interior  and  posterior  end  of  the  future  worm.  The  anterior  pair 
become  lai^r  than  the  posterior;  the  part  of  the  disk  next  to  the 
cesophagus  thickens ;  at  the  same  time  the  alimentary  canal  of 
the  Filidium  grows  smaller  and  only  a.  narrow  slit  remains.  The 
disks  now  divide  into  two  layers,  the  outer  much  thicker  than 
the  inner.  A  new  structure  now  arises,  a  pair  of  vesicles  near  the 
hinder  pair  of  disks ;  these  are  the  "  lateral  organs"  of  the  future 
worm.  Soon  the  anterior  pair  of  disks  unite  and  ibe  head  of  the 
worm  is  soon  formed,  when  the  elliptical  outline  of  the  flat  worm 
is  indicateil,  and  appears  somewhat  as  in  Fig.  170  (i,  intestine 
of  the  worm).  The  3'otk  mass,  with  the  alimentary  canal  of  the 
Filidinm,  is  taken  bodily  into  the  interior  of  the  Nemertes,  the 
Rlidiiim  akin  falls  off,  and  the  worm  seeks  the  bottom. 

MetschnikoCf  discovered  five  other  species  of  Fllidiom,  and 
thinks  this  mode  of  development  is  not  an  uncommon  occurrenoe. 
This  manner  of  development  is  directly  comparable  with  tliat  of 
the  ecfainoderiD  trom  the  Pluteua. 

To  show  the  wide  mnge  of  metamorphosis  existing  in  the  Ke- 
merteans,  we  may  cite  the  case  of  a  Nareda  stadied  by  Mr.  A. 
Agassiz,  and  whose  early  stages  are  like  those  of  the  higher 
Annolides,  in  fact  so  much  so  that  Milne-Edwards  and  Claparede 
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associated  "the  larva  of  Lov^n"  (which  Hr.  Agassiz  has  traced 
without  any  doubt  to  the  Nemertean  worm)  with  that  of  Polj-ooe, 
a  representative  of  the  highest  family  of  Cbstopod  worms.  In 
the  first  stage. (Fig.  171,  a,  anus;  c,  intestine;  m,  mouth;  o, 
cesophagus ;  «,  stomach ;  e,  eye-speck :  v,  ciliated  ring)  the  larva 
is  not  ringed ;  this  figure  may  be  compared  with  figure  96  on  p. 
281  to  show  bow  mucb  alike  the  worm  and  Echinoderm  larvae 
appear.  The  new  rings  are  formed  between  the  anal  rings  and  the 
older  anterior  rings,  as  in  annelid  larvie,  and  in  fact  in  the  em- 
bryos of  the  Insects  and  Crustacea.  Figs.  172  and  178  represent 
the  ringed  larva.  "A  number  of  rings  make  their  appearance  at 
ODCe,  and  are  the  more  distinct  the  nearer  they  are  placed  to  the 
mouth."  The  worm  now  greatly  elongates,  more  segments  are 
added  and  it  appears  as  in  Figs.  174  and  175,  with  the  ciliated 
crown,  ttie  small  short  tentacles  and  eyes.  The  trorm  now  swims 
about  slowly  and  creeps  over  the  bottom,  nnd  is  nearly  a  quarter 
of  an  inch  long.  It  will  be  observed  that  the  larva  differs  from 
those  of  otiier  Annelides,  as  Ur.  Agassiz  states,  in  the  absence  of 
"  feet,  bristles  or  append^^es  of  any  sort,  except  the  two  tentacles 
of  the  head ;  and,  were  it  not  for  these,  it  wonid  seem  as  if  the 
yonng  worm  were  the  larva  of  some  Nemertea-like  animal."  Fig. 
176  represents  the  worm  over  four  months  after  the  stage  rep- 
resented by  Fig.  17£,  the  articulations  have  dist^^pe&red  and  a 
month  later  the  head  is  separated  ttom  the  body  by  a  neck,  the 
tentacles  disappear,  the  body  is  fiattened,  and  the  Nemertes 
(Folia)  form  is  attained. 

It  is  thus  interesting  to  know  that  the  yonng  Echinoderm  (Fig. 
96),  the  young  mollusk  (Fig.  140  B)  and  the  young  Nemertean 
worm  pass  through  a  similar  IVee  swimming  Cephalula  stage.  We 
shall  see  farther  on  that  the  young  fialanogloBsua  and  the  true 
Annelides  pass  through  a  similar  phase.  The  changes  through 
which  the  Nemertean  worms  pass  are  the  following,  though  it 
should  be  borne  in  mind  that  different  species  pass  through  dif- 
ferent cycles  of  growth,  some  exhibiting  no  metamorphosis,  the 
stages  being  more  or  less  condensed  In  the  embryo  state. 

1-  Egg. 

2.  Morula. 

8.  Planula  (or  Gastrula?)  hatching  as  a 

4.  Ciliated  Inftisorian-like  larva,  or  a 

6,  midium  or  a  Cephalula. 
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6.  Nemertea  (a)  bndding  ont  ttom  tbe  Hlidinm,  or  (b)  arising 
by  direct  growth  fh>m  the  Cephalula. 

LITEBATDRE. 
tiivAt.    jBklta|celMO(yarlIMamorf«  bo*  CD  Annelid.    (S.  Tet.  Akid.  Butdllngiir. 
BtoekholB,  IMS.    Tnuulated  In  AjcUt  fur  NitDi^Mchlchte.    IBU,  and  Annalci  d« 
M»t.  1(  " 


a.) 


Door.    EmbiTolofte  tod  NcmerM*.    (Hnller>i  ArchW,  IMS.) 

Ltaetart  and  Pagiirlfettr.  UdtanoehnncBn  neber  nladara  SeeUilsrg.  (Hnller'* 
ATcbiT,  1«SS.) 

J.  Aga—iM.  On  tta«  ^oang  Blaget  of  ■  fSv  Annelids*.  (Annala  Lfcenm  of  Natorid 
BIbMit-    New  Tork,  ISM.) 

JAfactatfagf.  Xnlwlckelangder  BchlDOdermcii  and  Nemertlnea.  ( Uf moire*  Aud. 
Imp.  Sciences.    SI.  Pelenbouiii,  ISCB.) 

iMwi.  BeiCrilga  lor  EntwlDkelnnfigeschlchle  der  Nemertlnen.  (.lenelkcbe  ZelU- 
chiUt  fUr  NuurwUMOMbHR.    1S7«.) 

U.   NEUATELHINTHES  (Roniid  worms,  Thread  nunne.  Hair  worms.) 
There  ia  little  of  interest  in  the  developmeat  of  the  ordinary  roiinil 

worma,   which    whether  ng.m. 

free  or  parasitic  are  of  o  « 

the  asaal  fortiii  as  bIiowd 

in  tbe  Enstrongylus. 

The  mode  of  develop- 
ment of  all  these  worms 

so  far  as  known  ia  very 

oniform.      Development " 

begins   in    three  ways: 

(1)  usnally  the  egg  un- 
dergoes total  s^mento- 

tion;  others  (2),  as  in 

Aaearia  dmtata  and  Oxy- 

tiru    ambigua,    do    not 

show  any  trace  of  eeg- 

mentation,  and    (3)    fn 

Cwcviianua  etegans  there 

is  no  yolk,  the  nucleus 

absorbing  all  the  vitel- 
line matter  which  Is  lim- 
pid and  transparent  (E. 

Van     Beneden).       The 

germ  consists  of  a  single 

row  of  cells  bent  on  iU 

•elf  somewhat  as  in  Fig.  I 


i8,  which  represents  a  little  more  ad- 
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vancod  stale  in  Sagitta,  and  there  are  a  few  cells  representing  the 
entoderm.  The  Nematode  may  bo  said  thererore  to  pass  throo^ 
fig.m.  an    iocoinplete  gastnila    condition. 

lie  adult  rorm  is  rapidly^  assumed 
1  the  egg.  Fig.  178  after  J.  Wy- 
man,  represents  the  yonng  of  Ev- 
strongylua  papiUosua  in  the  egg 
and  the  vorm  just  after  hatching. 
Fig.  177,  a,  several  mature  worms 
coiled  up  in  the  brain  of  the  snake 
bird ;  It,  Temale;  c,  bead  much  enlaiged ;  d,  end  of  the  body ;  e, 
male ;  /,  the  end  of  Its  body,  after  Wyman.) 

The  Trichina  spiralis  is  the  author  of  tbe  terrible  disease  called 
trichiniasis  or  trichinosis.  The  yonng  worms  exist  in  the  flesh  of 
the  hog,  where  they  become  encysted,  and  if  swallowed  by  man, 
the  cysts  are  dissolved  daring  digestion,  and  the  young  worms  are 
set  n-ce  in  the  intestinal  canal.  From  here  the  young  bore  in  all 
directions  in  the  body,  and  becoming  encysted  cause  the  flesh  to 
lojk  as  if  sprinkled  with  white  sand. 

The  development  of  the  hair-worm  (Gordius  and  "Mermis)  is 
quite  complicated,  as  tbe  yonng  are  parasIUc,  tadpole-shaped,  liv- 
ing in  the  bodies  o(  insects,  especially  grasshoppers,  in  whose 
bodies  the  mature  worms  are  found  coiled  up.  M.  Villot  ia  now 
publishing  an  account  of  the  mode  of  development  of  these 
worms  ill  a  monograph  appearing  in  Lacaze-Dutbiers  "Archives, 
but  not  yet  completed.  These  worms  are  oviparous,  laying  ex- 
ceetlingly  numerous,  minute  eggs  agglutinated  together,  forming 
long  white  strings.  Tlie  young  of  one  genus  live  in  the  aquatic 
larvte  of  flies  and  were  afterwards  foimd  by  Villot  in  the  mucous 
layer  of  the  intestines  of  fishes. 

The  dicccioiia  round  norms  pass  without  metamor|)hosis  through 
a  morula,  and  a  condensed  gastrula  state  (not  so  well  marked  as 
in  Sagitta)  in  the  egg,  assuming  the  adult  form  before  hatching. 
In  the  hair  worms  theie  is  a  well  marked  metamorphosis. 

LrrERATHRE. 
CUiiarale,    l>a  lii  runnatlan  el  ds  U  Moondation  del  <EuIk  ebci  let  V«n  KdBI- 
lodn.     Uviitvc,   imn.     Compare  al'o  lApora   li;  Bagfia,  Belebort.  Slcbidd,  NeiMB, 
SrhneldPr,  Piirei.  E.  Vnn  ncneden  ind  Vlllnl. 

in.    CIUKTOONATHI  fSagltta). 
This  singular  worm  had  been  referred  to  the  cruslacea  by  some, 
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to  the  mollnscfl  by  Forbes,  and  even  to  the  vertebrates  by  Meiss- 
ner.  Ita  development  and  strnctore,  however,  show  that  it  ia 
nearly  related  to  the  NemaU>des.  The  mouth  is,  however,  armed 
with  six  pairs  of  bristles ;  and  a  double-fln-like  expansion  of  the  . 
sides  and  ends  of  the  body  gives  it  a  slightly  fisb-like  shape.  This 
fln-like  expansion  is  seen  in  the  Cercaria,  and  the  yoaog  ascid- 
ian,  and  fs  of  little  morphological  importance.  It  swims  on  the. 
surface  of  the  water,  not  seeking  the  bottom  or  living  parasiti- 
cal ly. 

Development  of  Sagitta.    This. animal  is  a  hermaphrodite,  and 
the  eggs  may  be  found  in  Angust  well  developed.    Its  develop- 
ment has  beeu  studied  by  Gegenbaur  and  ' 
Eowalevaky,  by  the  latter  in  great  detail. 
The  egg  ondergoes  total  segmentation,  a 
segmentation  cavity  being  formed  and  the 
blastoderm  invaginattng  exactly  as  in  the 
Nematodes.    This  results  in  the  formation 
of  a  gastmla-condition  (Fig.  179)  In  which 
the  infolding  of  the  blastoderm  leaves  a 
well  marked  primitive  body  cavity.    Soon 
at  the  opposite  end  of  the  body  another 
cavity  (the  permanent  mouth)  forms,  which  deepens  and  connects 
with  the  primitive  body  cavity ;  this  closes  np  at  the  posterior  end, 
and  the  true  digestive  canal  is  formed.    Tbe  embryo  is  oval,  but 
soon  elongates,  and  the  adult  Sagitta  form  is  attuned  before  the 
animal  leaves  the  egg. 

Tbe  phases  of  development  are  then  aa  follows ; 

1.  Morula. 

2.  Gastrula  (well  marked,  but  not  ciliated  and  ftee). 

3.  Adult  Sagitta. 

UTEKATCRB. 

a^ftnbaar.    TTab«r  dte  Eotwlckelnng  dor  8a«ltU.    Halle,  1S9T. 
KatHilefIt]/.   EmbryoloRlBcbe  Stndlen  In  WttTmen  nod  Aithiopodca.    (Hemoln 
AcHd.  Imp.  Sclcnoea.    8L  Petenbntg,  lS7t.) 

IV.    ACASXeOCEPHAU. 

The  Echinorhynchus  (Fig.  180,  head,  after  Owen) ;  181,  the 
same,  with  tbe  proboscis  retracted  (a,  oral  pore }  bb,  protractile 
muscles;  ec,  retractile  muscles;  flrom  Owen),  a  singular  worm, 
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without  a  month  or  atimentaiy  canal,  but  with  a  large  proboscis 
rig.  tm.  armed  with  hooks,  evidently  lives  by  imbibition 

of  the  fluids  of  its  host.  It  is  a  not  uncommon 
parasite  of  fishes.  Fig.  182  represents  an  al- 
lied(  ? )  form  (Koleopt  anguiUa)  described  by  Dr. 
Lockwood,  who  found  it  in  the  eel  (Amebicak 
Naturalist,  Tj,  1872). 

Devdopment  of  EchinorhyncAus  gigaa.  Schnei- 
der has  given  the  only  account  we  have  of  the 
early  stages  of  this  worm.  "The  ova  of  this 
worm  are  scattered  upon  the  ground  by  the  pigs. 
Here  they  are  eaten  by  the  larvse  of  Melolontha 
vulgaris  [a  beetle  allied  to  our  June  beetle],  and 
KoJeuiia.  jimg  arrive  at  their  farther  development.     The 

ra  burst  in  the  stomach  of  the  larva,  and  the  embryos  contained 


Head  or  BcUInuiii}!.  un.. 
In  them  can  then  penetrate,  by  means  of  their  spines,  through  the 
intestine  into  the  body  cavity  of  the  larva ;  here  they  become  de- 
veloped, and  again  reach  the  intestine  of  the  pig  by  the  agency  of 
the  larva. 
"The  larvte  infested  with  Echinorhyncbi  live  on  until  tbeb-  metar 

morphosis  into  cockchafers When  the  embryos  have 

arrived  at  the  body  cavity  of  the  larvre  of  Uelolontha,  Ifaey  re- 
main for  some  days  unaltered  and  capable  of  motion ;  they  then 
become  rigid,  acquire  an  oval  form,  and  envelope  themselves  in  a 
finely  cellular  cyst,  which  is  formed  of  the  connective  tissue  of 
the  larva.  The  skin  of  the  embryo,  with  its  circlet  of  spines  at 
the  anterior  extremity,  continues  at  first  to  be  the  skin  of  the 
growing  larva ;  and  it  is  only  at  a  later  period,  when  the  forma- 


Digit  zed  by  Google 


BIOORAFBIES   Or   BOKX  WURKS.  871 

tion  of  the  hooks  commences,  that  it  is  tlirown  off,  when  it  forma 
a  second  cystic  eDvelope.  Tbe  embryo,  or  rather  the  Isrva,  pro- 
ceediDg  from  It,  divides  very  soon  into  Ino  layers,  a  thick  dermal 
layer  and  ao  inner  cell-mass,  from  which  the  other  organs  origi- 
Dste."    The  ovaries  and  testes  are  produced  at  a  very  early  stage. 

LITER  ATCRE. 
Sdiittldrr.    On  Ihe  deTBloimient  of  fClinorkpncItiu  ftgat.     iBltxuDgsberloht  d«r 
Obartesalaobon  G<wU>ch>(t  IBr  Natni  nnd  HailkUDde,  ISIl.   TroualaWd  In  Annals  and 
UiK-  Nat.  Hbt.,  KTl.) 

V.    EOTATORIA. 
The  Rotifers,  by  some  eminent  natnraliats  regarded   as  crus- 
.   tacea,  are  shelled  worms,  related  to  the  flat-worms  in  many  re- 
spects.    The  body  consists  of  sev- 
eral segments,  and  the  seses  are  j    '    a    a 
very  unlike,  the  small  males  hav> 
ing  the  organs  more  or  less  rudi- 
mental,  with  no  alimentary  canal. 

Like  the  lower  worms  they  have  a    ''  a 

set  of  tubes  excretory  in  their  na-  , 

turc  and  perhaps  respiratory,  cor-  tg 

responding  to  the  water  vascular  '^  ^ 

tubes  of  the  Itadiates,  but  with  ^,: 
fine  ciliated  infkindibuliform  ori-  ^^ 
flees    comparable   with   the    aeg-    ^ 

mental  organs  of  the  Brachiopods  tfi 

and  higher  worms ;  also  a  pair  of   '' 
teeth  in  the  pharynx;  as  in  many    fi 
worms.    The  anus  is  situated  ou 
tbe  back  at  the  base  of  the  tail. 
Sometimes    the    digestive    caual  ,  „  „ 

°  A  EoUrer. 

ends  in  a  blind  sac.     Tht!  dlEtinc- 

tive  organ  is  the  retractile,  ciliated,  paired  organ  which  may  be 

called  the  velum.     Fig.  183*  from  H.  J.  Clark,  represents  Sgua- 

>  SgtiamMa  oblmga,  mngnllled  WO  dlnmetera.  From  fr««h  water.  A  view  fVom  be- 
low j  shell  or  orapacB  (■,  i',  t');  i,  the  anterior  trsnsTerse  edge  of  the  curspsee;  •', 
tbe  anlerior.  snd  (>,  tbe  posterior  coroera  of  tbe  cnmpiice;  (>,  the  border  of  the  oral, 
tilt  area  «hicb  occupies  Che  lower  tnce  oT  the  uraimce ;  lb,  the  cllis  besring  lelnm  of 
Hw  beadi  <,tliefiirk  of  (he  tafl(P);  n,  tbe  month;  J,  Jaws;  J",  mnBcle*  which  movej; 
M,  itomacb;  »,  tbe  cDotraolilo  Tanicle,  or  heart  of  the  aqulferone  circulatory  ij-gtem; 
»■,  «*,  tbe  right,  and  m*,  nt',  the  left  aqnlfbroae  circolatorr  Teasels;  tg,  tg',eg;  two 
lantd^dBTelopedjoung.— Clark'a  "  Hind  In  Kature." 
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mella  obhnga  of  E^renbei^,  found  io  Uits  coQotiy.    It  is  closely 
allied  to  Brocbionas. 

Development  of  the  Rotifers.  The  sexes  are  dietiDct.  Tbe  fe- 
males lay  both  summer  aad  winter  eggs,  the  former  being  un- 
fertilized, like  the  summer  eggs  of  tbe  Cladocers  (Daphnia).  Tbe 
Rotifers  live  in  damp  places  in  water  and  revive  after  being 
nearly  dried  up  for  a  long  time.  Dr.  Salensby  has  been  tbe  first 
to  give  a  complete  sketch  of  the  life-histoiy  of  a  Botifer,  Brack' 
iotiua  urceolaria. 

The  eggs  of  Bracbionus  are  attached  by  a  stalk  to  the  hinder 
part  of  the  body  of  tbe  female.  The  following  remarks  apply  to 
tbe  female  eggs,  which  are  quite  distinguishable  from  the  masca- 
line  ones.  Tbe  e^s  undergo  total  segmentaljon,  and  the  outer 
layer  of  cells  resulting  from  subdivision  form  the  blastoderm, 
when  the  formation  of  the  organs  begins.  The  first  occurrence  is 
an  infolding  of  Uie  blastoderm  (ectoderm)  forming  tbe  primitive 
mouth,  which  remains  permanently  open,  the  mouth  not  opening 
at  the  opposite  end  as  in  Sagitta,  but  the  entire  development  of 
the  germ  is  as  in  Calyptrsea,  as  Salensky  often  compares  tbe  ear^ 
liest  phases  of  development  of  the  Rotifer  with  those  of  that  mol- 
lask.  The  "trochal  disk,"  or  velum,  as  we  may  call  tbe  ciliated 
disk  of  the  Bpachionus,  arises  as  in  certain  mollusks,  as  a  swell- 
ing on  each  side  of  tbe  primitive  infolding.  Behind  the  primitive 
hole  appears  another  swelling,  whicli  becomes  the  "  foot"  or  tail. 
There  ie  soon  formed  at  the  bottom  of  the  primitive  infolding  a 
new  hole  or  infolding,  which  is  the  true  mouth  and  pharynx,  while 
a  swelling  Just  behind  tbe  mouth  becomes  the  under  lip. 

Soon  afl«r,  the  two  wings  of  the  velum  become  well  marked,  and 

their  relation  to  the  head  is  as  constant  as  in  Calyptnea.    The 

Fig.  1B4.  foot  becomes  conical,  larger,  and  tbe  terminatios 

of  the  intestine  and  anal  opening  is  formed  at 

the  base. 

The  internal  organs  are  then  elaborated ;  first 
tbe  nervous  system,  consisting  of  but  a  single 
pair  of  ganglia  arising  from  tbe  outer  germ-layer 
(ectoderm).    Soon  after  tjie  sensitive  hairs  arise 
on  tbe  wings  of  the  velum. 
BncbioDus  DMiif        Fig.  164  shows  the  advanced  embryo,  with  tbe 
Twdy  to  hatob.      body  divided  into  segments,  tbe  pair  of  ciliated 
wings  of  the  velum  (v),  and  the  kmg  tail  (().    At  this  time  the 
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diell  begins  to  form,  and  afterwards  covers  the  whole  tnink,  bat 
not  the  head. 

The  inner  organs  are  developed  from  the  inner  germ-lajer  (en- 
doderm),  which  divides  into  three  leaves,  one  forming  the  middle 
part  of  the  intesdne,  and  Uie  two  others  the  glands  and  ovaries. 
The  [^laryngeal  jaws  arise  as  two  small  projections  on  the  sides  of 
the  primitive  cavity. 

The  male  develops  in  tiie  same  mode  as  the  female.  The  Boti- 
fers,  BO  far  as  can  be  judged  from  one  species,  seem  to  develop  in  a 
manner  qnite  anlike  other  worms,  and  in  the  earliest  phases  much 
as  in  some  Gastropods,  the  mode  of  their  embryology  not  throwing 
inuch  light  on  the  affinities  of  the  gronp,  which  is  of  doubtf\il  posi- 
tion, though  with  more  of  the  characters  of  worms  than  Crustacea. 

The  young  pass  through  a  momla  state,  and  the  embryo  directly 
attains  the  mature  form  in  the  egg. 

LrrEBATDBE. 


SaUmkif.  Baitrs^  znr  EntiricUiingegMOhichla  d«r  AraOlliMiu  urMDlorf*,  (Sicbold 
and  Killllker'g  Zeltachrirt,  Kli).  Compare  tlao  Ibe  papen  of  Haxle;,  LejdiK,  Cohn, 
GoiM  and  Klsell. 
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or  HOST  or  those  Mosses  PECrLiAR  to  Norte  America,  which 
BATE  sot  tet  bbew  fioured. — Supplement  (Poathumoua).  With 
■  eighty-one  copper  plates,  Imp.  8vo.  Prefaced  by  a  Biographical 
Sketch  of  the  author,  by  Asa  Orat.  Hr.  Sullivant  died  on  the 
80th  of  April,  187d,  leaving  the  plates  of  this  exquisite  volume 
ready  for  publication,  and  the  letter-press  partially  bo.  The 
latter  has  been  completed  by  his  friend  and  associate,  Mr.  Les- 
quereox ;  and  the  volume  has  at  length  been  brooght  out,  at  the 
expense  of  Mr.  SuUivant's  executors,  and  in  accordance  with  bis 
wishes.  Only  a  very  small  edition  has  been  printed.  Tbe  deli- 
cate copper  plates  were  not  intended  for  a  large  impression ;  and 
the  number  of  botanists  interested  in  the  serious  study  of  mosses 
is 'supposed  to  be  small. 

As  with  tbe  larger  first  volume,  with  one  hundred  and  tweaty- 
tbiee  plates.  Issued  ten  years  ago,  so  with  this  supplementary  one 
now  bequeathed  to  botanists,  the  sale  of  the  whole  edition,  at  tbe 
price  for  the  present  fixed,  would  be  far  from  covering  the  actual 
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pccnniary  outlay  in  the  production.  The  work  ia  a  gift  to  bryol<^- 
ical  science  by  one  of  its  most  ctistlngnisbed  cultivators,  who, 
fortunately,  was  blessed  with  the  means  which  enabled  him  to 
bestow  it.  He  accordingly  fixed  a  price  macb  below  the  cost,  so 
as  to  bring  the-work  fairly  within  the  reach  of  students  who  naay 
desire  it.  This  policy  will  still  be  adhered  to  for  a  safflcient  time 
to  enable  those  Jn  this  country  who  need  the  work  to  obtain  it 
advantageously.  For  the  present  the  price  of  .the  original  rolnme 
will  bo  tU.OO;  of  the  supplement  tlO.OO;  of  the  two  hither, 
$24.00.  It  is  supplied  by  the  American  Naturalists'  Agency,  as 
well  as  by  Charles  W.  Sever,  Cambridge,  Mass.,  by  Westermann 
&  Co.,  New  York,  aud  by  Trubner  *  Co.,  London. — Asa  Gbat. 

BOTAWT. 

iNTSODSCnOM  OF  UlEX   KDROPfUB   IK  TBK   BERUfDAS. — lo   the 

winter  of  1872-3, 1  sowed  English  seed  of  this  shrub  in  my  garden, 
and  a  few  healthy  plants  were  produced  in  the  course  of  twelve 
weeks  or  so.  Leaving  for  the  north  for  the  summer  months,  I 
tboughl  it  best,  to  insure  their  safety,  to  present  them  to  His 
Excellency  the  Governor,  Major  General  LeIVoy,  whose  endeavors 
to  introduce  new  forms  of  vegetation  into  the  islands  are  widely 
known  and  appreciated.  The  plants  died  during  the  summer. 
More  seeds  were  then  sown  in  G^ovemment  House  garden  and 
came  up  well,  and  being  transplanted  into  favorable  positions, 
throve  beyond  expectation,  and  in  February  last  I  bad  Uie  pleas- 
ure of  seeing  several  plants,  arranged  as  a  thicket  on  a  north- 
western  slope,  in  blossom.  Still,  I  was  somewhat  skeptical  re- 
garding the  nltimate  result,  knowing  that  this  form  revises  to 
grow  farther  south  than  the  latitude  of  42°  in  the  eastern  hemis- 
phere, bat  much  to  my  satisfkction  the  legumes  duly  formed,  and 
the  seeds  became  fkilly  ripe  at  the  beginning  of  this  D>onth,  so  that 
the  plant  may  now  be  said  to  be  naturalized  in  these  islands. — J. 
Matthew  Jomes,  the  Sermitage,  Bermudat,  May  12,  1875. 

EOOX.OOT. 

Mb.  Gbntrt's  papkb  on  Febtilization  tbbodoh  Ixsbct 
AoBKCT. — It  is  to  be  regretted  that  this  interesting  paper  fiuls 
Just  where  it  might  be  of  scientific  value.  If  Mr.  Geotiy,  wtio, 
by  the  context  of  the  article  evidently  anticipated  cross  rertilisa- 
tJon,  had  enclosed  a  lev  femide  flowers  in  gauze  bags,  and  self 
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fertilized  them,  the  caae  of  Cuatrbita  ovifera  would  have  been 
complete,  and  in  Wistaria  bow  easy  to  take  pollen  from  some  ma- 
tnre  flowers  and  impi-egnat«  tbe  younger  ones.  It  ib  tantalizing 
to  beputofl  with  "incontrovertible"  inferences  and  Buggeations, 
when  the  material  for  actual  proof  was  bo  near  at  hand. — 
T.  Ueeham. 

Colorado  Potato  Beetle  destroyed  bt  the  Bose-bbbasteb 
Grosbeak. — I  notice<1  last  summer  that  great  numbers  of  the  Col- 
orado potato  beetle  were  destroyed  by  the  Rose-breasted  grosbeak, 
0<miaphea  LwdoviciaTia. 

The  farmers  hold  these  birds  in  great  favor,  and  are  very  care- 
tal  to  prevent  their  destruction.  They  were  so  abundant  in  this 
region  last  summer  as  to  hold  in  check  the  vast  army  of  these 
ravagere  of  the  potato  crop. —  W,  F.  Bdhdy,  Jefferson,  Wis.,  Feb. 
25, 1875. 

Tbe  Uhbellcla. —  A  monc^raph  of  the  genus  has  Just  been 
received  fhim  Mr.  Lindahl,  published  Id  the  Swedish  Transactions. 
These  polypes  are  sea  pens,  with  a  remarkably  long  stalk,  attaining 
the  length  of  two  or  three  feet.  The  species  are  of  great  rarity, 
occurring  at  great  depths  off  Spitzsbergen,  BafHn's  Bay,  North 
Greenland,  and  off  Cape  Finisterre.  A  second  genus,  Crinillum, 
occurred  Id  Banka  Sea. 

CiuABB  Destroyed  by  Inbects. — The  disciples  of  Mr.  Trask 
wilt  be  glad  to  know  that  "the  weed"  ia  devoured  by  three  kinds 
of  insects,  and  thus  rendered  unlit  fur  tbe  use  of  man.  In  a  collec- 
tion found  by  a  friend  in  a  lot  of  cigars,  which  they  had  ruined. 
Dr.  Horn  enumerates  three  beetles:  Catorama  simplex,  Xylotereat 
and  Cakmdra  orytee. 

OBOLOGY   Ain>   FAXBONTOLOOY. 

The  Sakd  Domes  of  the  San  Luis  Valley. — On  our  homeward 
march  while  in  the  service  of  the  U.  S.  Geological  Survey  (Dr.  F. 
V.  Hayden's)  during  the  summer  of  1874,  we  passed  close  to  the 
well-known  "sandhills"  of  the  San  Luis  Valley  lying  at  the  base 
of  tbe  Sangre  de  Chrlsto  Range  opposite  Muaca  Pass.  They  con- 
sist of  a  range  of  angular  dunes  extending  in  horse-shoe  form  for 
some  ten  miles,  the  central  points  of  which  will  average  over 
seven  bnndred  feet  In  height,  making  a  very  prominent  object 
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against  the  dark  back-ground  afforded  by  the  Sierras  Sangre  de 
Christo  and  Belanca.  Outside  of  this  range  of  sandhills  along 
their  whole  extent  stretches  a  perfect  arena  (literally),  into 
the  eastern  end  of  which  a  river  of  considerable  size  mshes 
down,  and  is  utterly  lost  in  five  hundred  yards,  reappearing 
again,  much  diminished,  several  miles  below.  This  floor  of  sand 
and  the  square  sides  of  the  dunes  to  the  very  top  has  been  ruffled 
^y  the  wind  into  small  irregnlar  fbrrows  identically  the  same  as 
the  ripple-marks  made  by  the  water  on  a  sandy  beach.  But 
while  the  body  of  this  pure  fine  sand  is  hammered  as  compact 
as  that  under  the  waves,  the  surface  is  a  little  softer,  bo  as  to 
readily  receive  and  preserve  in  ordinarily  still  weather  sach  deli- 
cate marks  as  the  tracks  of  spiders  and  small  lizards.  I  noticed 
also  that  portions  of  this  ripple-marked  floor  which  had  not  been 
refcently  disturbed,  was  of  a  slightly  different  color  fh)m  newly 
exposed  sand.  It  steuck  me  at  the  time,  that  sand  might  easily 
be  blown  over  this  smooth  snr&ce  without  disturbing  it,  and 
should  it  lie  there  long  enough  to  become  rock,  this  first  sur- 
face would  form  a  natural  line  of  separation  betwteeu  the  strata, 
having  every  appearance  of  an  old  ripple-marked  beach  perhaps 
cont^ning  impressions  and  delicate  fossils,  when  in  fact  no 
water  had  been  near  it,  and  the  wind  alone  was  accountable  few 
the  whole. — Esnest  Ikokssoll. 

UIOBOBOOPT. 

DorBLE  STAiNma  of  wood  and  otbeb  Veobtable  ^cnoKS. 
— I  have  lately  discovered  that  benzole  fixes  the  anilines  when 
they  are  used  in  staining  vegetable  and  animal  tissnes.  It  not 
only  instantly  fixes  any  aniline  color  in  vegetable  tissues,  but 
also  renders  them  as  transparent  as  oil  of  cloves. 

Finding  that  benzole  possessed  this  property,  led  me  to  tiy 
double  staining  upon  sections  of  leaves  and  sections  of  wood. 
The  results  have  proved  highly  satisfactory.  I  have  found  the 
following  processes  successful: — A  section,  say  of  wood,  being 
prepared  for  dyeing,  is  put  for  five  or  ten  minutes  in  an  alooholio 
eolution  of  "  Boseine  Pure"  (Magenta),  one-eighth  orone-qaartar 
of  a  gnun  to  the  ounce.  From  tbia  it  is  lamoved  to  a  solotioo  of 
"Nicholson's  Soluble  Blue  Pure,"  one  half-grain  to  the  ounce  of 
alcohol,  acidulated  with  one  drop  of  nitric  acid.    In  this  it  should 
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be  kept  for  thirty  or  ninety  seconds,  rarely  longer.  It  should  be 
freqoently  removed  with  the  forceps  during  this  period,  and  held 
to  tiie  light  for  examination,  bo  that  the  moment  for  final  removal 
and  pnttiDg  into  benxole  be  not  missed.  After  a  little  practice 
the  eye  will  accurately  determine  the  time  for  removal. 

Before  placing  the  object  in  benzole  it  is  well  to  hold  it  in  the 
forceps  for  a  few  seconds,  letting  the  end  touch  some  clean  surface, 
that  the  dye  may  drip  off,  and  the  object  may  become-  partially 
dry.  By  doing  this,  fewer  particles  of  insoluble  dye  rise  to  the 
BOrfaoe  of  the  benzole,  in  which  the  brushiDg  is  done  to  remove 
foreign  matter.  The  object  should  then  be  put  into  clean  benzole. 
In  this  it  may  be  examined  under  the  glass.  If  it  is  found  that 
it  has  been  kept  in  the  blue  too  short  a  time,  it  should  be 
thoroughly  dried,  and,  after  dipping  in  alcohol,  be  returned  to  that 
dye.  If  a  section  of  leaf  or  other  soft  tissue  be  uuder  treatment, 
It  should  be  put  in  turpentine  or  oil  o(  juniper,  as  they  do  not 
contract  so  much  as  benzole. 

When  luematoxylon  is  used  instead  of  magenta,  it  is  followed 
by  the  blae  as  Juat  described.  As  neither  of  these  dyes  comes  out 
in  alcohol  or  in  oil  of  cloves,  the  section  may  be  kept  in  the 
former  for  a  short  time  before  placing  in  the  latter. 

The  bematoxyloD  dye  I  prefer  is  prepared  by  triturating  in  a 
mortar  for  about  ten  minutes  two  drachms  of  ground  Campeachy 
wood  with  one  ounce  of  absolute  alcohol,  setting  it  aside  for 
twelve  hours,  well  covered,  tritarating  agun  and  filtering.  Tea 
drops  of  this  are  added  to  forty  drops  of  a  solution  of  ainm ; 
twenty  grwna  to  the  ounce  of  water.  After  one  hour  the  mixture 
is  filtered. 

Into  this  the  section,  previously  soaked  in  alnm>water,  is  placed 
for  two  or  three  hours,  or  until  dyed  of  a  moderately  dark  shade. 
When  dyed  of  the  depth  of  shade  desired,  which  is  determined  by 
dipping  it  in  alum-water,  the  section  is  successively  washed  for  a 
few  minutes  each,  in  alnm>water,  pure  water  and  fiily  per  cent, 
alcohol.  Finally  it  is  put  in  pure  alcohid  until  transferred  to  the 
blue. 

Carmine  and  aniline  blue  produce  marked  stainings,  but  they 
are  rather  glaring  to  the  eye  under  the  glass.  I  ose  an  ammoniacal 
solution  of  the  former,  double  the  strength  of  Beale's,  substituting 
water  for  glycerine.  In  this  a  section  is  kept  for  several  hours. 
On  removal  It  should  be  dipped  in  water,  and  then  put  for  a  few 
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minateB  in  alcohol  aciilatated  with  two  per  cent,  of  nitric  acid ; 
then  in  pure  alcohol ;  then  in  the  half-grain  bine  solution  before 
spoken  of,  fVom  which  it  shoald  be  removett  to  alcohol ;  then  to 
oil  of  cloves.  Mach  color  will  be  lost  in  the  acid  alcohol.  The 
acid  is  to  neutralize  the  ammonia,  which  is  inimical  to  aniline  blue. 
Magenta  aniline  or  hematoxylon  may  be  used  with  green  instead 
of  blue  aniline.  Tbe  brand  of  green  I  prefer  Is  the  iodine  brand, 
one  grain  to  the  ounce  of  alcohol. 

Pouble  stainings  of  sections  of  leaves  in  which  red  is  first  used, 
have  the  spiral  veeaels  stuned  this  color,  other  parts  being  purple 
or  bine.  Radial  and  tangenital  sections  of  wood  have  the  longi- 
tudinal woody  fibres  red,  and  other  parte  purple  or  blue. 

This  selection  of  color  is,  I  think,  due  to  the  fact  that  spiral 
.vessels  and  woody  fibres  take  up  more  red  than  other  porta,  and 
are  slower  in  parting  with  it.  The  blue,  therefore,  seems  first  to 
overcome  the  red  in  parts  where  there  is  less  of  it.  It  will  en- 
tirely overcome  the  red  if  sufficient  time  be  given. 

If  the  blue  be  used  before  the  magenta  aniline,  tbe  selection  of 
color  is  reversed. 

1  would  here  call  special  attention  to  the  importance  of  examin- 
ing these  stainings  at  night,  as  the  red  in  them  has  a  trace  of  blue 
in  it  which  does  not  show  at  that  time,  but  comes  out  so  decidedly 
by  daylight,  as  to  change,  even  spoil,  the  appearance  of  the  spec- 
imen. 

I  think  they  shonld  be  mounted  in  Canada  balsam,  softened 
with  l>enzote,  as  the  presence  of  the  latter  may  be  beneficial  in 
preserving  its  magnets. 

I  would  ofi'er  a  few  words  upon  section-cutting,  and  upon  pre- 
paring sections  for  dyeing. 

To  cut  a  thick  leaf,  place  a  bit  of  it  between  two  pieces  of 
potato  or  turnip,  and  tie  with  a  string.  Cuts  may  be  made  along 
the  midrib,  or  across  it,  including  a  portion  of  leaf  on  either  side, 
or  through  several  veins.  Fine  shavings  of  wood  may  be  used, 
or  pieces  rubbed  down  on  hones. 

Sections  of  leaves  may  be  decolored  for  staining  by  placing  for 
some  time  in  alcohol;  but  I  would  recommend  the  use  of 
Xabarraque's  solution  of  chlorinated  soda,  for  a  few  hours  after  the 
alcohol.  Especially  do  I  recommend  the  Labarraque  for  all  kinds 
of  wood.  In  twelve  hours  wood  is  generally  bleached ;  too  long 
.a  residence  in  it  will,  however,  often  cause  it  to  fiUl  in  pieces. 
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After  removing  ttom  the  soda,  wash  through  a  period  of  twelve 
or  eighteen  hours  in  half  a  dozen  waters,  the  third  of  which  may 
be  acidulated  witii  aboot  ten  drops  of  nitric  acid  to  the  ounce, 
which  acid  most  be  washed  ont.  Xezt  put  in  alcohol,  in  which 
sections  and  also  leaves  may  be  \ept  indefinitely,  ready  for  dyeing. 

H^enta,  when  used  for  leaves,  shoald  be  of  the  strength  of 
one-eighth  or  one^narter  of  a  grain  to  the  ounce  of  alcohol,  and 
purples  and  iodine-green  two  or  three  tiroes  as  strong.  These 
aniltaes  are  inferior  to  the  bine  in  bringing  out  all  the  anatomical 
parte  of  a  leaf,  including  the  beautiful  crystals  so  often  met  with. 
On  removal  fVom  the  dye,  leaves  should  be  thoroughly  brushed 
with  camel-hair  pencils. 

One  week,  instead-  of  forty-eight  hours,  is  fVequently  required 
to  effect  the  decoloration  of  large  leaves  in  chlorinated  soda,  even 
when  they  are  cut  into  several  pieces,  which  is  advisable. 

Mr.  L.  R.  Peet,  of  this  city,  whose  stainlnga  in  aniline  are  nn- 
earpaseed  for  beauty,  thinks  better  results  are  attained  by  com- 
mencing with  a  weak  dye,  say  from  one-twentieth  to  one-twelftb 
of  a  grain,  and  slowly  increasing  the  strength  of  Uie  dye,  at  in- 
tervals of  ttom  one  to  three  hours,  until  the  required  hue  is  ob- 
tuned.  Thie  process  certainly  guards  against  too  deep  staining, 
and  may  give  a  finer  tone  to  leaves  under  the  glass. — Geo.  D. 
Beattt,  M.D.,  Baltimore,  in  Science'Oowip. 

ZrOTES. 

Ahebicau  Association  for  the  Adtanceugkt  of  Science. — 
The  24th  meeting  of  the  Association  will  be  held  in  DETftorr,  Mich., 
beginning  on  Wednesday,  Awgust  11,  next.  The  circular  of  the 
.  Pemaanent  Secretary  states  that  the  headquarters  of  the  Associa* 
tion  will  be  at  the  Russell  House,  on  Monday  and  Tuesday  preced- 
ing the  meeting,  and  on  Wednesday  and  the  following  days  at  the 
City  Hall  and  Court  House,  where  the  general  and  sectional  sessions 
will  be  held,  and  where  the  Association  will  be  well  accommodated. 
The  citizens  of  Detroit  have  formed  a  large  working  local  com- 
mittee, comprising  nearly  two  hundred  of  the  leading  citizens,  with 
the  Governor  of  the  State  as  Chairman,  and  we  are  assured  that 
everything  possible  will  be  done  to  make  the  meeting  a  successfbl 
one- so  far  as  the  local  arrangements  are  concerned,  while  the 
extraordinaiy  interest  taken  in  the  last  meeting  by  the  members 
Indicates  that  the  scientific  element  of  the  next  meeting  will  be 
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well  suatalned.  The  election  t^  all  the  important  officers  a  year 
in  advance  will  not  only  save  much  time  in  organizing  the  Detroib 
meeting  bnt  will  also  Becure  special  addraases  from  the  presiding 
officers  of  the  sections,  Mmilar  to  those  which  make  so  important 
a  part  of  the  proceedings  of  the  British  Association. 

At  an  early  date  the  Local  Committee  will  issue  their  oircolar 
to  members  ot  the  Association,  giving  det^ls  relating  to  the 
arrangements  made  for  the  accommodation  of  members  while  in 
Detroit,  and  such  other  information  as  may  be  of  interest  to  those 
intending  to  be  present  at  the  meeting,  including  any  Gusilities 
offered  by  the  railroads,  reduction  of  hotel  prioea,  contemplated  ' 
excursions,  etc.  In  order  to  receive  tiie  circular  of  the  Local 
C<Hnmittee  without  fail,  it  ia  deaired'tiiat  all  persons  now  planning 
to  attend  the  meeting  should  send  their  addresses  to  Fredwick 
Woolfenden,  £sq..  Secretary  of  the  Local  Committee,  Detroit.  - 

Professor  F.  W.  CUrke  of  Cincinnati,  appointed  by  the  Chemical 
Subsection  of  the  Hartford  Meeting  to  notify  chemists  of  the 
organization  of  a  Permanent  SvbBeclioa  of  Chemutjy,  requests 
that  attention  be  called  to  the  fact  that  the  subsection  is  a  perma- 
nent organisation,  and  states  that  the  general  interest  awakened 
among  the  chemists  indicates  a  large  gathering  at  Detroit  of  those 
specially  interested  in  that  department. 

The  attention  of  persons  specially  interested  in  Entomolt^y  !« 
directed  to  the  action  taken  by  the  Entomologists  at  the  Hartford 
meeting,  and  to  the  fiact  that  there  will  be  a  meeting  of  the  En- 
tomological Club  of  the  Association  at  Detroit,'  on  Tuesday, 
August  10  (tbe  day  preceding  the  meeting  of  the  Association), 
at  which  all  interested  are  invited  to  be  present. 

It  was  also  suggested  at  the  last  meeting  that  special  efforts  be 
made  to  bring  the  Ethnologists  and  Arcbeeologists  together  at 
Detroit  in  order  to  form  a  permanent  eabsection  of  Anthropotc^y,  - 
and  it  is  probable  that  definite  action  will  be  taken  on  the  subject 
at  the  coming  meeting. 

Any  person  majr  become  a  member  of  tbe  Association  upon 
recommendation  in  writing  by  two  members  or  fellows,  nomination 
by  the  Standing  Committee,  and  election  by  a  m^ority  of  th« 
members  and  fellows  present  in  general  session.  Blank  forms  for 
recommendation  to  membership,  and  also  copies  of  the  general  cir- 
cular, will  be  furnished  on  application  to  F.  W.  Putnam,  Perm^ 
nent  Secretary,  Salem,  Mass. 
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The  foHomng  are  the  Officers  of  the  Detroit  MeeUns : — Presi- 
dent, J.  E.  Hllgard,  of  Washington ;  Vice-FrasideBt,  Section  A, 
H.  A.  Newton,  of  New  Haven ;  Vice-Preeldeat,  Section  B,  J.  W. 
Dawson,  of  Montreal ,-  Chairman  of  Chemical  Subsection,  S.  W. 
Johnson,  of  New  Haven ;  Permanent  Secretary,  F.  W.  Patnam, 
of  Salem ;  General  Secretary,  S.  H.  Scndder,  of  Cambridge ;  Sec- 
retary of  Section  A,  8.  P.  Langley,  of  Alleghany,  Pa. ;  Secretary 
of  Section  B,  N.  S.  Shaler,  of  Newport,  Ky. ;  Treasurer,  W.  S. 
Taux,  of  Hiiladelphla. 

^tondtn^  Committee  .-—Past  Presidents,  Wm.  B.  Bogera,  of  Bos- 
ton ;  Joseph  Heniy,  of  Washington ;  Beiyamin  Peiroe,  of  Cam- 
bridge ;  James  D.  Dana,  of  Neiv  Haven ;  James  Hall,  of  Albany ; 
Alexis  Caswell,  of  Providence ;  Stephen  Alexander,  of  Princeton ; 
Isaac  Lea,  of  Philadelphia ;  F.  A.  F.  Barnard,  of  New  York ;  J. 
S.  Newberry,  of  New  York ;  B.  A.  Gould,  of  Boston ;  T.  Sterry 
Hnnt,  of  Boston ;  Asa  Gray,  of  Cambridge ;  J.  Lawrence  Smith, 
of  Louisville;  Joseph  Lovering,  of  Cambridge;  the  President, 
Yice-Fresidents,  Secretaries,  and  Treasurer  of  the  Detroit  Meet- 
ing. As  Officers  of  the  Hartford  Meeting,  John  L.  LeConte,  of 
liiiladelphia;  C.  S.  Lyman,  of  New  Haven;  A.  0.  Hamlin,  of 
Bangor ;  ftom  the  Association  at  large.  Six  Fellows  to  be  elected 
on  the  first  day  of  the  meeting. 

Local  Committee: — Chairman,  His  Excellency,  Governor  John 
J.  Bt^ley ;  Treasurer,  William  A.  Butler,  Esq. ;  Secretary,  Fred- 
erick Woolfenden,  Esq. ;  also  special  sub-committees  on  Recep- 
tion, Booms,  Ezcorsions,  Entertainment,  Printing,  etc 

BoLLBTtH  No  2,  second  series  of  Hayden's  geological  and  geo- 
graphical Survey  of  the  Territories  was  issued  May  14th  by  the 
Department  of  the  Interior.  It  contains  important  papers  as 
follows ;  — I,  Monograph  of  the  genus  Lencosticte,  Swainson ;  or, 
Gray-crowned  Purple  Finches,  by  Robert  Ridgway.  II,  The  cra- 
nial and  dental  charactera  of  Geomydse,  by  Dr.  Elliott  Coues. 
m.  Relations  of  Insectivorous  Mammals,  by  Theodora  Gill.  IV, 
Report  on  the  Natural  History  of  the  United  States  Geological 
and  Geographical  Survey  of  the  Territories,  1874,  by  Ernest 
Ingersoll. 

This  was  followed  on  the  next  day  by  a  third  Bulletin,  being  a 
"Topographical  and  Geological  Report  on  the  San  Juan  Country" 
by  A.  D.  Wilson,  the  topography  illustrated  by  a  map ;  with  a 
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second  t<^K>gntphical  report,  and  a  most  entertainiDg  narrative  it 
is,  by  Franklin  Rhoda,  assistant  topc^rapber.  Tliis  is  illustrated 
by  characteristio  panoramic  viens  of  Mt.  SnefiQes  and  adjoining 
mountains,  and  of  the  qoartzite  peaks  seen  in  looking  across  the 
great  canon  of  the  Animas.  These  reports  and  two  heliotypes  of 
the  eroded  rocks  of  Colorado,  wHh  an  explanatory  note  by  Prof. 
Hayden,  the  Geologist  in  charge,  render  this  a  most  timely  issue, 
of  value  to  miners. 

As  a  result  of  the  institution  of  the  Anderson  School  of  Nat- 
ural History  at  Fenikeae  Island,  we  are  gratified  to  see  the  estab- 
lishment of  a  similar  school  in  Normal,  Illinois. 

Arrangements  have  been  completed  for  a  summer  meeting  of 
the  association  of  Natural  History  of  Illinois,  for  the  atndy  of 
botany  and  zoology,  to  be  held  at  the  museum  at  Normal,  Illinois, 
commencing  July  14th,  and  continuing  until  August  11th. 

The  following  gentleman  have  been  engaged  as  instructors  for 
the  term ;— Prof.  B.  G.  Wilder,  Prof.  W.  S.  Barnard,  Ph.D.,  Prof. 
T.  J.  Burrill,  Prof.  Comstock,  and  Prof.  S.  A.  Forbes. 

It  is  found  necessary  to  limit  the  attendance  to  fifly  students ; 
but,  within  this  limit,  the  class  will  be  open  to  the  teachers  of  the 
State.  It  is  desirable  that  all  names  should  be  sent  to  the  com- 
mittee by  the  fifteenth  of  June. 

A  part  of  the  expenses  of  the  session  will  be  defrayed  by  a  tui- 
tion  fee  of  ten  dollars  for  each  student ;  the  remainder  have  al- 
ready been  provided  for  through  the  generosity  of  friends. 

The  school  is  to  be  conducted  by  the  executive  committee  of 
^e  association.  We  hope  to  see  similar  schools  forming  next 
year,  at  least  one  for  each  section  of  the  country. 

The  Zoological  Garden  at  Philadelphia  is  rapidly  increasing  its 
coIlecLion  of  American  and  exotic  animals.  Mr.  Goode  has  re- 
cently brought  from  Florida,  according  to  "The  Bod  and  the 
Giin,"  one  hundred  and  thirty-two  specimens  representing  thirty- 
two  species,  distributed  as  follows :  mammals,  five  species ;  birds, 
one ;  lizards,  four ;  serpents,  sixteen ;  turtles,  five ;  amphibians, 
one.  A  number  of  Florida  wild  hogs  have  been  engaged  and 
negotiations  are  in  progress  for  some  manatees  ftom  the  Indian 
River  country. 

Lt,  Wrrklkb's  Progress  Report  upon  geographical  and  geolog- 
ical explorations  and  surveys  west  of  the  one  hundredth  meridian 
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in  1872  has  been  lately  issued.  It  ia  &  quarto  pamphlet  of  flfty- 
aLx  pages,  and  is  illustrated  with  four  excellent  heliotypes  of  the 
striking  scenery  of  the  canon  of  the  ColoradOt  and  vith  maps, 
including  a  progress  map  of  explorations  and  surveys  conducted 
by  the  War  Department.  Appended  are  reports  of  the  other 
officers  and  civilians  connected  with  the  survey.  We  shall  took 
with  interest  for  the  appearance  of  the  final  report  of  the  survey. 

Db.  Gill's  "  Catalc^e  of  the  Fishes  of  the  East  Coast  of  North 
America"  which  originally  appeared  as  an  Appendix  to  Prof. 
Baud's  Report  on  tbe  Fish  and  Fisheries  of  the  United  States, 
has  been  republished  by  the  Smithsonian  Institution. 

Thb  importation  into  Finland  or  any  portion  of  Rassian  terri- 
tory of  American  potatoes,  or  sacks,  cases,  or  any  other  articles, 
which  have  contained  them  is  prohibited.  We  suppose  on  account 
of  the  fear  of  introducing  tbe  Colorado  potato  beetle. 

The  "San  Diego  Lyceum  of  Natural  Sciences"  was  organized 
at  San  Diego  Cal.,  !n  1873.  The  officers  for  1875  are  Dr.  R.  J. 
Gregg,  Pregidenty  and  George  N.  Hitchcock,  Secretary. 

"TuKVineland  Natural  History  Club,"  with  about  twenty-five 
members,  was  organized  at  Vtncland,  N.  J.,  March  35,  under  the 
Presidency  of  Mr.  D.  F.  Morrill. 

Tbe  "  Nebraska  Association  for  the  Advancement  of  Science" 
has  been  established  at  North  Platte,  Nebi'aslia.  1.  W.  LaMunyon 
is  President,  and  A.  H.  Church,  Secretary. 

Dr.  Johk  Edwabd  Gray,  late  keeper  of  the  zoological  depart- 
ment of  the  British  Museum,  died  March  21st,  at  London,  aged  75. 
He  was  the  leading  editor  of  tbe  "Annals  and  Magazine  of  Nat- 
ural History." 

Prof.  Mabbb  has  secured  for  the  museum  of  Yale  College,  a 
perfect  skeleton  of  tbe  mastodon  lately  exhumed  at  Otisvillo, 
Orange  Co.,  N.  Y. 

Prof.  F.  V.  Hayden  has  been  elected  a  corresponding  member 
of  the  Geological  Society  of  London. 

Prop.  Ctrds  Tbomas  has  been  appointed  State  Entomologist 
Illinois. 

Thk  Anderson  School  at  Penikese  has  been  discontinued  for 
tbe  present  season,  for  want  of  fhnds. 
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The  library  of  Audubon  wae  destroyed  by  fire  April  39tb  at 
Shelbyville,  Ey.  It  was  in  tbe  bouse  of  Mrs.  Lacy  Bafeewell,  tbe 
sistcr-iu-law  of  Mr.  Audubon.  The  collecUon  conristed  of  aboot 
eight  hundred  volumes. 

BOOKS      BEOEIVED. 
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AMERICAN    NATURALIST. 

Vol.  IX.-JU1.T,  1876. -ITo.  7. 
THE  VEGETATION  OF  THE  ILLINOIS  LOWLANDS. 

BT  FBOP.   GEO.   U.   FZBKIN8. 

Tux  vegetable  life  of  Illinois  preaeDts  maoy  poiots  of  general 
interest,  and  these  are  nowhere  else  so  prominent  or  peculiar  as 
over  the  broad,  level  tracks  of  moist  land  so  often  bordering  the 
large  streams  of  the  West.  These  lonlands  or,  ae  locally  termed, 
"  bottom  lands"  or  "  river  bottoms,"  are  of  very  variable  extent, 
their  limits  being  determined  for  each  stream  by  the  character  of 
the  region  through  which  it  takes  its  course.  In  one  part  of  the 
river  they  are  many  rods  in  width  and  follow  it  for  miles ;  in  an- 
other tbey  are  narrow  and  soon  end,  tuxd  again  they  are  wholly 
wanting,  as  when  blufi^  come  to  the  water's  edge  and  form  rocky 
or  gravelly  banks.  This  is  finely  illustrated  in  Northern  Illinois, 
where  along  the  Mississippi  are  high  banks  with  many  an  ou^ 
cropping  cliff  of  Galena  or  Niagara  limestone.  These  cliffs  have 
weathered  into  forms  so  strangely  like  bslf-ruined  fortresses  that 
it  is  not  easy  to  believe  that  yonder  bit  of  wall,  half  concealed  by 
vines  and  shrabs,  this  crumbling  turret,  or  those  broken  battle- 
ments, are  bat  rough  masses  of  rock.  In  passing  from  the  ex- 
treme northern  part  of  the  state  southward,  we  find  the  hilly, 
uneven  surface  growing  smoother  and  more  like  a  rolling  prairie, 
which  it  finally  becomes,  and  this  in  turn  giving  place  to  the  dead 
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level  of  the  flat  prairie ;  yet  the  greater  part  of  tbe  northern  third 
of  the  state  is  far  (torn  level,  aiid  the  river  bottoms,  though  often 
extending  one  or  two,  and  in  some  placee,  five  miles  tcom  tbe 
MiBsiesippi,  are  not  infrequently  broken  np  by  highlands.  Nearer 
the  centre  of  the  state  these  lowlands  are  wider  and  less  into- 
rupted  in  thdr  extent.  From  Rock  Island  to  Qnincy,  and  even 
still  farther  south,  for  a  distance  of  over  two  hundred  miles,  blufi 
do  not  form  the  shores  of  the  Mississippi,  except  at  intervals 
widely  separated  and  for  short  distances.  In  many  places  tbe 
banks  are  formed  simply  of  the  washed  out  edges  of  great  prunes 
that  extend  toi  many  miles  into  the  state.  Often  while  the  banks 
themselves  are  low,  at  varying  distances  from  the  water  the 
ground  rises  in  rounded  hillocks  or  ridges,  or  masses  of  limestone 
jut  out  above  the  surface  and  form  sharp  cliOb,  all  known  under 
the  general  name  "blnff."  Between  tbe  bluflb  and  tbe  nver  the 
ground  is  generally  low,  moist  and  often  swampy.  Snch  lowlands 
along  the  great  river  are  from  a  few  rods  to  ten  miles  in  width 
and,  of  course,  many  more  in  length.  Similar,  though  less  ex- 
tensive lowlands,  are  found  along  Rock  River,  Illinois  River  and 
other  lesser  streams,  and  along  the  Iowa  ^de  of  tbe  Hiasissippi. 
Not  all  of  these  river  bottoms  are  swampy,  some  are  reached  only 
by  unDSoally  great  fkvsbets  and  are  very  valuable  as  farm  lands, 
the  soil  being  the  richest  loam,  others,  but  little  elevated  above 
the  usual  level  of  tbe  water,  are  overflowed  by  every  rise  and  may 
be  not  only  swampy  but  dotted  here  and  there  with  ponds,  some 
of  which  are  of  quite  large  size.  Sometimes  these  ponds  nnite, 
retain  a  permanent  connection  with  the  stream  and,  at  low  water, 
flow  towards  it  with  a  slow  current,  forming  what  are  called  "run- 
ning sloughs."  Wherever  the  lowlands  are  flooded  only  at  long 
intervals,  or  only  every  spring,  when  tbe  stream  is  at  its  highest 
level,  they  are  usually  covered  with  forests  which  are  made  up  of 
trees  of  large  size  and  are  singularly  free  from  undei^rowtb.  In 
midsummer,  after  the  spring  floods,  when  the  ground  has  dried,  a 
carriage  may  be  driven  tbrongli  these  forests  for  miles  with  very 
little  inconvenience  (Vom  hushes,  or  indeed  from  any  obstacle.  It 
is  not  easy  to  Imagine  such  forests  as  ever  formed  of  young  trees, 
they  seem  to  have  always  been  large  and  old  and  stately  as  now. 
True  temples  of  nature  are  they— the  ground  smooth  and  turf- 
covered  as  if  careftilly  prepwvd  for  crowds  of  worshippers — the 
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grandly  rugged  oolnmns  of  oak,  mi^le,  cottouwood,  aycamore  and 
man;  o^era.  reaching  far  up  to  the  leafy  arches  of  the  roof — the 
[wofoand  silence  brooding  over  all,  call  the  sonl  to  hamble  ador^ 
tion  of  the  great  Father  of  all.  Except  the  occasional  chatt«r  of  a 
Bqnlrrel,  the  tremnlonB,  half  fl-ightened  tvitter  of  a  Inrd,  or  the 
monotonons  horn  of  an  inaeot,  scarce  a  soand  is  heard  above  the 
mstling  of  leaves,  mnnnnr  of  wind,  or  creaking  of  interlocking 
branches,  sounds  all  of  them  only  serving  to  make  the  silence 
seem  the  more  profound.  Undevout  and  in^preciative  indeed 
must  be  the  heart  that  can  resist  the  sombre  fascination  of  such  a 
place,  a  place  where,  away  ftam  life's  cares  and  vexations,  away 
ftx>m  hnman  iuBnences,  surrounded  by  majestic  trees,  whose  huge 
tannkB  by  their  ribbed  and  seamed  sides  tell  of  centuries  of 
growth,  while  their  tope,  green  and  leaiy,  declare  that  the  mystery 
of  life  and  growth  still  goes  on  with  unabated  Wgor,  is  found 
closest  communion  and  fiiUest  sympathy  with  nature.  But  there 
are  broad  tracts  too  wet  to  afford  a  suitable  soil  for  tlie  growth  of 
forests.  In  such  places  only  groves  or  belts  of  woodland  are 
found.  These  cover  the  higher  portions  of  land,  while  all  around 
are  wide  marshes  covered  with  tall  reeds,  sedges  and  grasses,  and 
lowest  parts  fllled  by  ponds. 

After  the  high  water  of  spring  has  subsided,  the  ponds  are  bord- 
ered by  a  belt  of  mud  or  sand,  over  which  crawl  hosts  of  Palu- 
dinas,  Lymneeas,  Physas,  and  other  "snails,"  while  Juet  below  the 
water's  edge  the  more  strictly  aquatic  Unios,  Anodontas,  Planorbis 
and  the  like  are  equally  abundant,  so  that  these  places  offer  great 
attractions  to  the  concbologist. 

Although  I  have  collected  ttesh  water  shells  in  many  localities, 
I  have  never  secured  so  rich  a  harvest  of  some  of  the  larger  spe- 
cies as  in  some  of  these  sloughs.  And  specimens  are  not  only 
abundant,  but  of  lai^  size  and  with  unusually  bright  colors.  Nor 
are  these  localities  less  inviting  to  the  omithologtst.  Quite  a 
number  of  species  of  birds  find  In  them  a  congenial  home  and 
abundiuit  food,  ducks  in  the  water,  and  plovers,  herons  and  the 
like  along  the  margins  of  the  ponds,  and  in  the  rank  growth  of 
■edges  and  grasses,  or  the  copses  of  button>busb  which  afford 
ttiem  shelter,  many  a  thrush  and  warbler,  while  over  all,  like  an 
untoward  fate,  hovers  the  bird  of  prey.  Passing  Utese  attractions. 
Interesting  as  they  are,  without  flirtber  notice,  let  us  now  devote 
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oanelves  to  a  stodjr  of  the  botanical  oharacteriBtics  of  the  r^on. 
From  early  sammer  until  late  antnmn  many  a.  rare  and  beaatiflil 
flower  is  bere  seen.  Perhaps  the  finest  display  is  in  late  snmmer, 
when,  OTOT  the  higher  borders  of  the  marshes,  where  the  lowland 
rieea  to  meet  tbe  upland  prairie,  grow  hosts  of  parple  phloxes, 
mints,  pentstemons  and  many  other  species,  while  here  and  there, 
towering  high  over  all  the  rest,  are  aeeo  superb  doaters  of  tbe 
rose-pink  Spimea  tobata,  well  called  "qaeen  of  the  prairie."  On 
lower  gnrand  and  in  more  nuHst  soil,  are  several  species  of  ger* 
ardia  with  rose-pnrple  flowers,  some  of  the  more  delicate  being  ex- 
ceedingly graceflil,  the  irttole  plant  oorered  with  beantifbliy  tinted 
flowers,  being  an  ^ry  paniole  of  bloom.  Other  species  with  yd- 
low  flowers  and  at  less  gracefhl  habit  are  fonnd  on  drier  ground. 
Willi  these  charming  plants  are  found  bine  lobelias,  purplish  or 
blue  veronicas,  white  chel<»ie  and'  a  laige  representation  of  poly- 
gonums or  Knot-grasses,  with  flowers  of  crimson,  rose,  white  or 
greenish  hnes,  most  of  them  neither  very  attractive  nor  conspica- 
oas  individnally,  but  when  growing  in  masses  the  eflbct  is  often 
very  pleasing,  and  in  tbe  case  of  IVygoxam  ompAiMwrn  even 
brilliant,  its  deep  crimson  wands  making  many  a  pool  bright  and 
beautifhl.  Much  taller  tiian  these  are  the  nmbellifers,  some  spe- 
ciee  of  whidi  rival  small  trees  in  size,  tbe  white  flower  clusters 
standing  seven  or  eight  feet  above  tbe  ground.  Not  infVeqnently 
&om  some  dai^er,  shadier  nook  flashes  the  brilliant  red  of  the 
cardinal  flower,  while  Just  above  the  smaller  herbs,  sometimes  like 
a  cloud  of  variegated  mist,  wave  the  panicles  of  purpUsh,  yellow- 
ish or  greenish  grasses  and  sedges,  the  light  green  of  tbe  wild  rioe 
Iwing  often  especially  noticeable.  In  the  water,  besides  many  of 
the  grosses  and  sedges,  are  found  pennywort,  several  species  of 
■oonncnlne,  sogittaria,  pontederia,  Iranna,  azolla,  peltandra,  beauti- 
ful pond  lilies,  which  seem  to  attun  their  largest  size  in  this  re- 
gion, and  many  other  plants  of  similar  habit.  Among  these 
smaller  species,  or  by  itself  alone,  grows  tbe  great  Delninbinm, 
giant  among  our  aquatic  plants,  of  interest  beosnse  of  its  kinship 
with  the  £gyptiaiiL  lotus.  This  covers  many  acres,  often  extend- 
ing for  several  miles  in  great  patches.  The  large  cream-ccdored 
corollas,  standing  often  flve  or  six  feet  above  tbe  water,  are  veiy 
conspicuous  and  attractive,  as  are  also  tbe  leaves,  their  great 
di^,  we  ta  two  fiMt  in  diameter,  lying  on  the  surface  ot  tbe 
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water  or  raised  Bomf  what  above  it.  The  upper  surface  of  these 
leaves  is  of  the  most  exquisitely  shaded,  velvety  green,  wiUi  which 
tbe  mncb  lighter  shade  of  ttie  under  Bide  contrasts  in  a  nost 
pleasiog  matiner.  Id  tiie  fall  the  flowers  give  place  to  the  huge 
conical  seed  eases,  holding  in  onp^like  depressions  on  the  flat  up- 
per sar&oe  acon>>like  seeds,  which,  in  days  gone  by,  fhmished  an 
important  article  of  fix>d  to  the  Indians.  Not  infrequently  small 
flocks  of  docks  are  seen  leisurely  filing  in  gracefkil  curves  in  and 
out  of  this  liiy  forest,  and  more  rarely  a  solitary  bine  or  white 
heron  stands  dreamily  gazing  into  the  water,  w  lazily  wings  his 
way  to  tbe  distant  wood.  But  few  song-birds  are  found  in  mid- 
Bnmmer  in  the  immediate  vicinity  of  tiie  large  ponds,  thongh  more 
common  a  little  way  from  them,  and  often  tiie  silence  is  almost  as 
complete  here  as  in  the  great  forests,  the  only  soands,  perh^s, 
being  ttie  barsh  call  of  a  hawk  or  the  sadden  splash  of  a  water  rat 
or  large  turtle.  If  a  knoll  or  other  elevated  position  can  be  gained 
a  wild  scene  often  lies  before  tbe  observer.  All  around  him  as  far 
as  tbe  eye  can  reach  lies  the  seemingly  boundless  sea  of  waving 
grass,  the  undulating  surftoe  only  interrupted  now  and  then  by 
ronndod  clumps  of  the  glossy-leaved  button-bush  (Cephalanthua), 
or  mora  rarely  l^  the  tall  form  of  a  ootton-wood  or  other  tree, 
while  in  the  far  distance  the  sky  meets  the  moving  sarface,  or  a 
belt  of  trees  forms  a  dait  wall  which  limits  the  view,  except  where 
there  are  breaks  through  which  are  glimpses  of  the  sane  billowy 
expanse  stretching  on  and  on  indefinitely. 

The  state  of  Illinois  extends  fh>m  north  to  south  over  three 
hundred  and  eighty  mites,  and  for  this  reason  woutd  naturally  be 
expected  to  produce  a  very  varied  flora,  as  it  certainly  does  both 
as  to  tree  and  herb. 

In  one  of  his  works  Hamboldt  mentions  tiie  tropic^  appearance 
of  tbe  forests  of  tiie  Mississippi  valley,  due  to  the  frequent  occnr> 
renoe  of  pinnate-leaved  trees,  and  the  patmal^leaved  trees  add 
greatly  to  tbe  same  effect. 

In  many  of  the  forests  there  is  a  very  noticeable  absence  of  tbe 
higher  cr3rpt4^amB,  such  as  fbms,  club-mosses  and  mosses.  Occa- 
rionally  a  great  proflision  of  these  plants  la  seen,  but  often  one 
may  ride  for  boars  throngh  rich,  damp  woods  withoat  seeing  tAio- 
getber  more  fbms  than  could  easily  I>e  held  in  the  band,  and  Uie 
bil^t,  rich  green  of  mossy  bank  or  moss^overed  rook  w  log  Is  not 
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often  seen.  It  is  not  improbable  that  the  germs,  C»-  yoang  plants 
of  these  tribes  are  washed  away  and  destroyed  by  the  often  recur- 
ring  fVesbets,  eqieclally  by  ibe  spring  floods,  but  they  are  absent 
not  only  fhnn  the  lowland  forests,  but  as  well  fh>m  tbose  on  Ibe 
uplsoda  where  no  freshet  ever  comes.  Here  the  drouth  of  sDmmer 
may  destroy  them  as  too  mach  moisture  does  in  the  lowlands.  If 
we  study  the  trees  alone  we  find  that  the  entire  state  affords  not 
Tax  from  a  hnndred  distinct  species  and  varietjes,  besides  about  one- 
fourth  as  many  shrubs.  It  would  be  out  of  the  question  to  men- 
tion more  than  a  few  of  the  more  important  species  here.  Of  the 
maples,  tbe  sugar  and  the  silver,  or  white,  are  abundant,  and  of 
laige  size,  sometimes  reaching  a  height  of  a  hundred  and  fifty 
feet  and  a  diameter  of  eight  or  ten  feet. 

The  red  maple  so  common  in  New  England  very  rarely  ocean 
wild  in  Illinois,  so  far  as  I  can  ascertain.  The  oaks  are  repr^ 
sented  by  at  least  fifteen  species  and  varieties,  and  in  many  places 
form  the  greater  part  of  the  forests  and  in  new  settlements  they 
furnish  most  of  the  building  material  in  place  of  the  lacking  pine 
and  spruce.  Of  this  tribe  the  most  abundant  and  widely  distnb- 
uted  are  the  white,  red,  and  bJack  oaks.  The  bur,  swamp  aad 
post  oaks,  are  coounon  in  some  localities,  as  are  the  pin  oak, 
chestnut  oak  and  laurel  oak,  though  they  do  not  seem  to  be  as 
universally  common  over  the  state  as  the  three  species  first  named. 
The  scarlet  oak  and  Spanish  oak  are  probably  Uie  least  common, 
except  Lea's  oak  which  occurs  in  Fulton  county  and  pwhaps  else- 
where. Both  species  of  Nyssa  found  in  the  Northern  States  are 
oommon  in  Souttiem  Uliapis  but  not  elsewhere.  The  pawpaw, 
persimmon  and  pecan  are  found  more  or  less  abundantly  over  the 
Bonthern  two-thirds  of  the  state,  the  first  species  occorring  as  a 
second  growth  sometimes  in  considerable  quantity.  There  are  sev- 
eral species  of  trees  which  are  Ibund  either  alone  or  in  small  groups 
or  along  the  edges  of  groves,  but  they  very  rarely  form  groves 
by  themselves.  Those  of  this  class  which  are  most  commonly 
found  upon  moist  ground  are,  the  honey  locust,  beautiftal  in  form 
and  foliage,  at  a  distance  one  of  the  most  attractive  of  trees,  but 
hideous  often  for  Its  huge  dusters  of  thrans;  the  J>ox-elder,  or 
ash-leaved  maple,  wiUi  dnx^ing  branches  that  in  large,  solitaiy 
trees  sometimes  atmost  touch  the  ground,  and  in  one  or  two  such 
specimens  I  have  seen  almost  perftetly  r^ular  domes,  the  base  of 
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eacb  nearly  toncbing  the  ground ;  the  buokeTea,  which  are  very 
beantifbl  trora,  the  black  walnat,  battemat,  and  larger  than  any  of 
tboee  mentioned,  rivalling  the  very  largest  of  ^1  oar  trees,  the  syca- 
mare  and  tolip-trees,  and  more  rarely  in  the  southern  part  of  the 
state  two  small  trees,  the  two  ^>eciea  of  Bumelia  or  southern  back- 
tliom.  Besides  the  nftiples  and  oaks  some  of  the  lai^est^rees  found 
in  IllincHs  are  tiie  cotton-wood,  linden,  red,  green,  blue,  white  and 
black  ash,  wihl  cherry,  the  various  species  of  Garya,  the  American 
and  red  elm  and  some  others.  Many  of  these  trees  are  found  of 
very  much  larger  size  than  is  common  in  our  New  England  forests, 
especially  snch  as  ^row  on  the  bottom  lands.  Here  maples,  syci^ 
moKB,  cottonwoods,  etc.,  IVom  a  hundred  to  a  hnndred  and  fifty 
feet  in  height,  and  six  lo  ten  feet  diameter  at  the  ground  are  not 
uDGommon,  and  now  and  then  those  dimensions  are  considerably 
exceeded.  Even  the  saaaalhw,  which  in  New  England  is  a  small 
tree,  sometimes  grows  to  a  height  of  seventy  feet.  This  species 
I  have  seen  spring  up  as  a  second  growth  and  so  completely  cover 
several  acres  as  to  exclude  almost  every  other  tree  or  shrub.  The 
willows  are  well  represented  all  over  the  state,  tboagh  I  have  never 
seen  them  covering  very  wide  tracts,  as  in  some  parts  of  the 
country.  Both  on  the  lowlands  along  the  borders  of  small 
streams,  and  on  the  upland  prairies  the  wild  plum  is  common,  and 
in  similar  localities  clumps  of  wild  apple  are  found.  Both  of  these 
trees  are  very  beautiAil  when  in  bloom,  especially  when  together, 
the  pure  white  of  the  plnm  and  the  pink  of  the  apple  blending 
finely  while  the  delicious  ft-agranoe  of  the  latter  perfUmes  the  air 
fur  and  near.  The  birch,  so  commonly  found  in  New  England 
woods,  is  rarely  found  in  Illinois,  and  only  one  species,  the  red 
birch,  is  found  at  all.  Evergreens,  which  oonstitnte  so  marked  a 
feature  in  many  landscapes,  are  often  wholly  wanting  In  Illinois 
scenery.  The  red  cedar  is  found  sparingly  in  many  parts  of  the 
state,  and  on  roc^  ridges  in  the  Northern  counties  the  white 
cedar  grows.  Sometimes,  too,  the  white  pine  and  dwarf  juniper 
are  seen.  One  more  species  completes  the  list  of  conifitne,  the 
bald  cypress,  which  grows  along  the  Ohio  and  Mississippi,  in  the 
Soathem  counties  where  it  occupies  great  swamps,  its  straight 
trunk- towering  for  a  hnndred  and  fifty  feet  above  the  ground. 
This  tree  is  very  valuable  for  timber,  though  fh>m  its  habits  an<l 
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pl&ce  of  growth  it  ia  not  as  easily  obtained  in  large  qnantities  as 
trees  growing  in  drier  soil,  and  without  its  Bometimes  almost  im- 
passible barricade  of  roots,  arching  and  twisting  above  the  sarfsoe 
of  the  swamp,  and  amid  these  the  massive  tmnks  of  fUlen  trees. 

Grand  indeed  are  many  of  these  old  trees  in  their  nigged  bai^ 
and  the  green  and  gray  of  moss  and  lichen,  while  some  are  a<A 
only  grand  but  very  beautiful  as  they  are  overhung  with  delicate  or 
heavy  arabesques  of  cUuging  vtuee  that  sometimes  hide  completely 
the  rudeness  of  thrir  snpport,  and  sometimes  but  partly  cover  it, 
while  making  that  which  is  not  concealed  all  the  ruder  as  it  con- 
trasts with  their  own  grace.  There  are  many  more  species  of 
twining  plants  and  vines  growing  wild  in  Illinois  than  in  New 
England,  and,  as  with  the  Uees,  so  with  the  vines,  our  familiar 
friends  are  so  lai^  and  luxoriant  that  we  scarcely  recognize  them. 
The  poison  ivy,  Virginia  creeper,  or  woodbine,  and  wild  grape  are 
all  found  there  and  are  largest  of  the  vines.  They  often  com- 
pletely cover,  not  only  the  stmft  of  a  tree,  but  its  top  as  well, 
sometimes  so  tightly  embracing  their  support  as  to  destroy  it. 
They  reach  the  very  t(q>  of  the  highest  trees,  and  are  found  with 
stems  a  foot  or  more  in  diameter  near  the  ground.  Not  always 
do  these  climbers  cover  and  destroy  green  and  living  trees,  often 
their  fullest  beauty  is  reached  as  they  drape  the  naked,  seared 
trunk  from  which  life  has  long  since  gone,  thus  changii^  the  ui^ 
sightly  and  nnconth  into  noble  shafts  of  living  green.  Besides 
these  giant  vines  there  are  many  smaller  and  more  delicate.  Some 
of  these,  as  the  wild  yam,  moonseed,  hop,  fbnr  or  five  species  of 
smilax,  or  greenbrier,  and  other  allied  forms  which  are  beantiftil 
for  the  green  of  their  foliage  and  attractive  mode  of  growth,  hut 
with  inconspicuous  fiowers,  fill  many  a  thicket  with  masses  of  tan- 
gled cords.  Others  have  the  doable  beauty  of  foli^e  and  Bowers, 
the  grace  of  pendant  branoh  and  twining  stem  being  completed  in 
*>"■  -^ore  splendid  charm  of  clusters  of  dowers.  Chief  of  these, 
s  chief  of  all  our  native  vines.  Is  the  Wistaria,  found  native 
ithern  Illinois.  Superb  la  this  vine  when  of  latge  sIm  and 
full  glory  of  bloom,  the  large  clusters  of  rich  purple  flower* 
Dg  thickly  over  the  soft  green  of  the  leaves.  Yet  more 
r,  though  less  elegant,  is  the  Bignonia,  or  trumpet  (H-oeper,  as 
listers  of  orange  buds  and  flow^a  gleam  like  some  bright 
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frait  bont  amid  the  branches  of  a  tali  tree  or,  unexpectediy  flash 
oat  fVom  the  inteiiacing  branches  of  the  thickete  Id  which  it  loves 
•0  well  to  grow.  Less  showy  olimbers  and  of  smaller  size  are 
several  species  of  clematis,  the  wild  passion-flower,  cypress, 
morning-glory,  and  all  the  rest,  each  with  its  own  peculiar  beau^ 
of  flower  or  leaf,  sometimes  growing  alone,  sometimes  intertwined 
about  the  same  tree  with  several  otiien,  nniting  their  various  hoes, 
the  charms  of  eacb  brightened  by  those  of  the  others  and  all 
forming  a  variegated,  harmoniously  tinted  mass  delightfiil  to  see. 
'  In  tlie  dreamy  midsummer  when  all  nature's  influences  incline  (o 
reverie  and  repose,  no  place  oan  be  more  fosdnating  than  the  wild 
r^ona  of  which  we  have  been  speaking.  More  than  elsewhere  in 
the  shaded  waiks  of  the  ancient  forests,  is  there  a  coolness  and 
freshneaa  moat  grateAil  to  the  body,  and  a  (teedom  fVom  care,  a 
retirement  and  a  restfUlness,  as  gratetUl  and  soothing  to  the  mind. 
Not  those  who  have  flitted  hither  and  thitber  over  the  railroads  of 
the  West,  not  even  those  who  have  s^led  on  its  great  rivers,  have 
an  adequate  idea  of  the  peculiar  modes  in  which  nature  expresses 
herself  in  those  regions,  but  only  to  those  who  have,  alone  and  on 
foot,  wandered  for  miles  and  mites  amid  the  forests,  over  the 
plains,  through  the  marshes,  held  by  the  love  of  nature,  is  it  given 
to  know  her  in  ber  friendliest  moods. 


THE  POTTEET  OF  THE  MOUND  BUILDERS. 

BX  r.  W.   FDTMAK. 
(Conoladed  bvm  iaae  Kombv.} 

Nob.  7759,  77G0,  7787,  7788,  7789,  7790,  7791  and  7792  are 
water  Jars  of  various  sizes  and  shapes,  as  shown  in  the  four  figures 
illustrating  this  group.  7759  diflierB  from  the  others  by  being  con- 
stricted in  its  upper  portion.  The  neck  of  this  jar  is  not  preserved, 
but  was  probably  like  the  restoration  given  in  the  figure.  The 
diameter  of- greatest  bulge  of  this  vessel  is  thim  6  to  6-2  inches. 
The  ooustricted  portion  is  about  8-3  in  diameter,  and  the  upi>er 
bulge  is  -5  of  an  inch  more  than  the  constricted  part.  The 
present  height  (witliout  the  neck)  is  5-5  inches. 
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No.  7786  is  remarkabte  for  its  Ostnesa,  the  whole  Jar  being  69 
in  height,  but  one-half  of  this  is  in  the  length  of  the  neck.  Tbii 
Jar  is  also  much  flatter  at  its  base  than  any  of  the  oUkib, 


and  has  iu  greatest  diameter  3-5  inulien  ttom  the  bottom  where 
it  measures  n  inches.    The  apper  part  of  the  necl^  is  iS  indtes 
in  diameter. 
No.  Tim  i»  the  most  perfect  in  flnisli  and  symmetrical  in  form, 
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with  a  small  sized  neck.    This  jar  is  8-8  in  height,  and  has  its 
greatest  diameter  6-4  inches  ftom  the  bottom. 

No.  7788  has  a  diameter  of  7  inches  and  is  6-5  inches  high.  No. 
7790  is  6-5  high  by  about  4-9  in  diameter.  No.  7792  is  the  smallest 
and  most  rudely  made :  it  is  3-5  high  by  S-9  in  diameter.  Its 
neck  is  1 '8  long  and  the  diameter  of  the  month  ^^  jj^ 

is  about  1  inch.  Nos.  7789,  7740,  7758,  7767, 
7758,  7798,  7794,  7795,  7796,  7797,  7798,  7799 
are  all  spherical  vessels  with  short  necks  and 
moderately  sized  months  and  are  of  Taribus 
sizes.  Noe.  7758,7795,  and  7798  are  flgorud 
and  show  the  variation  in  the  pattern. 

No.  7753  differs  firom  the  rest  in  having 
been  colored  red,  sod  in  having  the  bulging  portion  slightly  in- 
dented so  as  to  divide  the  sides  into  four  slightly  marked  portions. 


This  vessel  is  3-3  inches  high,  4  inches  in  its  greatest  diameter, 
and  2-4  across  the  mouth  which  has  a  slightly  turned  li|>. 

No.  7740  is  of  similar  shape  and  size  to  this,  but  has  the  sur- 
foce  divided  into  six  projections  instead  of  foui-.  The  lips  of  this 
are  broken. 

No.  7798  is  not  as  well  made  as  the  others,  the  clay  not  hav- 


ing been  so  well  burned,  and  It  is  lighter  in  color,  probably  fh)m 
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tbKt  fact.  It  is  one  of  the  flmaJleat  of  the  ooUectioa  and  the  neA  U 
without  a  turned  lip.    It  is  S-6  inches  in  height  by  S-4  in  diameter. 

No.  7795  IB  a  nearly  symmetrical  vessel,  made  of  the  fine  olay 
of  which  many  of  the  articles  are  oomposed.  It  Is  6-8  to  6*9 
inches  in  its  greatest  diameter,  6-9  indies  high,  and  3*4  across 
the  mouth.    This  vessel  is  slightly  flattened  at  its  base. 

No.  7794  is  the  largest  of  the  series,  and  is  from  8*1  to  8-S  in 
diameter  by  7*6  incties  in  height. 

Nos.  7741,  7742,  7752  and  7754  are  small  vessels  of  the  shape 
shown  in  the  figures.  7742  might,  from  its  finish  and  shftpef  be 
well  classed  as  a  drinking  cup.  It  is  2-9  inches  in  height  by  8-6  in 
greatest  diameter,  and  about  S  inches  across  the  mouth,  tlie  lip  of 
which  is  slightly  ornamented  by  small  oblique  lines  cat  in  its  in- 
ser  border. 


No.  7741  is  not  as  symmetrical  a  vessel  as  the  last  mentioned, 
and  has  considerably  thicker  walls.  It  ia  aboot  3-6  inches  high 
and  about  5-S  in  diameter  with  an  uneven  mouth  about  &-S  Endies 
across. 

No.  7754  Is  a  ronghly  made  little  cap,  quite  thick  and  only  par- 
tially baked,  about  2-6  inches  high  and  with  its  greatest  diameter 
equal  to  the  height. 

No.  7761.  Mo.T7Sr 


J^ 


No.  7752  is  another  small  cup  about  the  size  of  7754  but  man 
spherical  in  shape  and  having  a  hole  near  its  montii,  as  shown  in 
the  figure.  The  opposite  portion  of  the  month  is  broken,  bnt  it  is 
probable  that  a  corresponding  hole  existed  there,  and  ttiat  these 
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boles  were  for  the  parpose  of  saspeiKliiig  the  cap.  This  perforated 
cap  natnrslly  leads  to  the  next  group  of  veseets,  or  pots  with  haa- 
dtes,  of  which  class  there  are  several  of  various  sizes,  with  slight 
Tariation  in  finish  and  ornamentation. 

Noa.  776S,  7778  and  7780  are  the  three  largest  pots,  and  are 
without  omamentaUoD.  Nos.  7763,  and  7778  have  the  aorfsce 
divided  into  six  even  portions  by  slight  depressions.  Nob.  7780 
and  a  smaller  pot,  No.  7779,  are  perfectly  plain  and  with  even  ear- 
fbces.  No.  7767  is  a  smaller  pot,  of  the  character  of  7763,  with 
ita  surface  divided  into  six  portions.     No.  7769  is  a  small  vessel, 


amootii  on  its  aides,  bat  with  its  lips  marked  by  small  obliqne 
lines  cnt  in  the  clay.  No.  7770  is  ornamented  by  a  row  of  small 
depressions,  as  If  made  with  a  pointed  stick  while  the  clay  was 
soft.  No.  7771  is  a  little  more  elaborate  in  its  ornamentation,  the 
pnnctores  extending  down  the  sides  in  groups  which  are  enclosed 
in  lines  cut  into  the  day.  By  the  side  of  the  flgare  of  this  pot 
is  placed  a  figure  of  one  of  somewhat  similar  ornamentation,  but 
which  does  not  seem  to  be  now  with  the  collection,  nnless  in  frag- 
ments. 


No.  7800  is  a  large  pot  (now  in  fragmenU)  ornamented  in  a 
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similar  manner,  but  with  the  addition  or  email  bnncheB  of  clay 
forming  the  bases  fbom  which  the  ornamental  arches  are  sprung. 


The  deeign  on  this  vessel  is  carried  out  qnite  symmetrically. 

Ko.  77a.  ^°-  ^"^  *"  evidently  designed  to  repre- 

sent the  foce  of  some  animal  io  relief  on 
one  side  of  the  pot,  as  shown  in  tbe  figure; 
a  portion  of  this  face  is  on  a  missing  (Vag- 
ment.  The  distance  between  the  handles  on 
the  oppoMte  side  is  marked  off  by  four  arches 
of  double  lines. 
Nos.  7762,  7765  and  7766  are  plain  poto  witA  font  bandies  like 


No.  7778,  and  others  (Vom  the  Big  Monnd.  No.  7766  is  the 
smallest  pot  in  the  collection.  No.  7765«is  remarfcaWy  thick  and 
heavy,  weighing  2  pounds  and  14  onuces,  while  7762,  of  very 
nearly  the  same  eize,  weighs  but  1  pound  15  ounces. 
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No.  7768  is  a  small  pot  witii  eight  haodles.    Tbese  haadlee  ex- 
tend from  the  lip  to  a  projecting  ridge  round  the  pot  as  §bowD  in 


the  figure,  and  this  ridge  is  ornamented  by  vertical  lines,  endently 
made  with  the  thumb  nail  while  the  clay  was  sort. 

The  following  table  gives  the  dimeDsions  of  these  several  varie- 
ties of  pots  with  handles : 


No.  7768.  I 

"  7762. 

«  77G5. 

"  7800. 

"  7780. 

"  7778. 

"  7768. 

"  7769. 

"  7772. 

"  7767. 

»  7771. 

"  7770. 

"  7779. 

"  7766. 


igbt  6    inches ;  greatest  diameter  8     inches. 


3-2 
2 


2-7 


No.  7777  is  a  vessel  transitionaiy  in  form  between  the  pots 
with  two  handles  and  the  wide  open  vessels  with  two  knobs.  It 
agrees  with  the  pots  like  No.  7800  in  shape,  but  is  provided  with 
two  flanges  or  knobs  trom  the  lip  like  No.  7715.  It  is  four  inches 
high,  5-8  in  diameter  at  ito  bulging  portion  and  four  inches  across 
its  mouth. 
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Nm.  7715.  7720,  7788  and  7787  are  ^  of  tbe  Bama  ctiancter, 
but  of  variouB  slies  and  d^ths,  sod  are  of  „^  jjy^ 

solid  make.  No.  7715  is  the  best  fioisbed 
and  moat  symmetrical  of  the  lot,  and  also 
the  smallest,  being  bat  2*4  inches  in  depth 
by  3'6  in  diameter  across  its  month  which 
is  its  widest  part.  No.  7733  is  2  inches 
high  and  4-5  in  diameter.  No.  7720  is  2-7  high  by  4-6  in  diameter. 
No.  7737  Is  of  the  same  height  as  the  last,  bat  measares  5*2  In 
diameter. 

jf„_  f7]f.  Of  the  same  character  of 

kIs  with  those  last  de- 
JMd  are  the  "  head  dishes," 
irhich  one  of  the  knobs  is 
le  in  the  form  of  the  head 
some    animal,   or    repre- 
ts  the  human  head,  more 
iesB  perfectly  monlded  in 
clay.    No.  7717  is  the 
most  rude  attempt  to  repre- 
sent a  bird's  bead,  and  is  similar  to  that  ttom  the  Big  Hound 
Agared  ooder  No.  7824.    Nob.  7714,  7718  sad  7719  are  unmis- 
takable representations  of  the  heads  of  docks.     No.  7723  has 


the  head  of  some  animal  with  large  ears,  and  diSfers  in  shape 
trora  the  others  in  having  the  sides  of  the  vessel  turned  inwaid 
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at  the  month,  while  «U  the  others  are  wider  at  the  mooth  than 
in  any  other  part.    Of  7716  aod  7816  only  the  heads  are  now 


preserved  (nnleiiB  the  rest  of  (he  vesse's  are  among  the  frag- 
ments that  have  not  yet  been  restored).    No.  7730  has  a  well 


designed  human  head  which  was  evidently  made  in   two  pieces 
and  put  together  before  the  vessel  waa  buked.    In  this  the  hair 


is  represented  as  carried  over  the  top  of  the  head  and  down  its 
back  in  the  rurm  of  a  narpow  braid.  The  eyes,  mouth  and  ears 
are  perforated  eo-  as  to  open  into  the  hollow  of  the  head.    It  will 

aHKB.  M^IUBALIBT,  VOL.  IX.  SS 
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be  Dotlced  that  in  all  the  instances  wliere  the  hnman  bead  is  rep- 
reeented  the  face  looks  into  the  disb  while  all  the  birds'  beads, 
and  the  head  of  the  mammal,  look  outwards.  (No.  7717  has  tlie 
appearance  of  looking  into  the  dish,  but  this  nide  head  has  a 


portion  broken  ttom  the  outside  which  probably  would  have 
better  represented  the  bill  of  a  bird  pointed  that  way.) 

The  several  most  perfect  of  these  head  diabea  measure  aa  fol- 
lows, the  first  figure  representing  the  height,  and  the  second,  the 
.diameter,  across  the  opening:  No.  77S0,  4-7  by  9  inches;  No. 
7718,  3-8  by  8-5  inches ;  No.  77l7,  3-5  by  7-6  inches ;  No.  7719, 
4-2  by  7-6  incheB  ;  No.  7716,  8-2  by  68  inches  ;  No.  7748,  3-1  by 
7-8  inches ;  No.  7723,  3-1  by  3-5  inches. 

Col.  Foster,  on  p.  246  of  his  worit  (reproduced  here  on  p.  407), 
figures  a  "drinking  cup"  from  a  stone  grave  in  Perry  County, Mo. 
This  cup  is  of  the  same  design  and  pattern  as  No.  7730,  and  it  may 
not  be  venturing  too  much  if  we  conclude,  fVom  this  very  peculiar 
form  of  pottery,  that  the  same  race  made  the  article  found  in  the 
ancient  cemetery  of  Perry  County  and  those  found  in  the  mound  in 
New  Madrid  in  the  same  State.  If  this  should  be  substantiated 
by  further  evidence  we  shall  have  the  means  of  identifying  the 
general  cemeteries  of  the  moand builders,  or,  at  least,  of  that  pai^ 
ticnlar  race  who  erected  the  mounds  of  the  southwest.  It  has 
long  been  urged  that  the  mound  builders  must  have  had  other 
depositories  for  their  dead  than  the  mounds  themaelves,  for,  as 
s  as  the  latter  are,  they  do  not  often  cont^n  more  than 
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one  or  two  bnrials  and  hence  they  are  not  sufflcient  iu  Dumber  to 

serve  aa  the  only  places  of  burial  ased  by  the  race  which  must 

have  been  bo  great  io  nambers. 

No8.  7731  and  7782  are  two  very  interesting  circular  dishes 

with  low  bulging  sides,  on  two  opposite  portions  of  which  the 

fVont  and  hind  parts  of  aniaaals  are  represented  in  relief,  the  wide 

mouths  of  the  dishes  occupying  the  position  of  the  backs  of  the 

animals.    No.  7731  has  the  projecting  and  upward  turned  bead  of 

.   a  turtle  with  the  front  legs  on  Its  sides,  while  the  hind  legs  are 

represented  on  the  opposite  portion.    This  dish  is  2-9  high  and 

4'5  inches  in  diameter  across  the  opening.     Ho.  7732  is  S-7  inches 

high  by  i  inches  in  diameter,  and 
No.  77SB.  .  ,  .       . 

has  a  representation  of  a  frog  as 

the   other    has  that  of  a  turtle. 

Nos.  7817  and  7821  are  proba'bty 

iportiona  of  similar  dishes  repre- 
senting other  animals. 

Nos.  7735  and  773G  are  circu- 
lar  shallow  dishes  with  rounded 
sides.    No.  7735  is  4  inches  high 
by    6-4    in    diamet«r    across    its 
mouth.    The  outside  of  the  edge  of  this  dish  is  ornamented  by 
notches  cut    in    the   clay. 
No.  7736  is  5-4  in  diameter 
and    3-8  high.     It  has  the 
sides  more  rounded  towards 
the  mouth  than  is  the  case 
with  the  other,  and  has  two 
deeply  cut  grooves  around 
its  open  margin. 

No.  7746  is  a  very  thin 
and  symmetrical  dish,  nearly  flat  on  its  bottom,  with  flanging 
Uij  ^^  sides.     It  is  3  inches  in  height  by  6-1 

inches  in  diameter,  and  without  orna- 
mentation. No.  7724  is  a  larger  dish 
of  similar  shape,  but  thicker.  The 
height  is  the  same  as  the  last,  but  its 
diameter  is  8-2  inches. 
Nos.  7721, 7722,  7725, 7726  and  7734 
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are  bMio-BtMped  dishes  of  various  sizes  and  with  slightly  orna^ 
mented  edges,  as  shown  is  the  three  flgnres. 


No.  7721  Is  8-4  inches  ii 
"  7722 "  9-8  "  ' 
"  7725  "  8-7  "  ' 
"  7726  »  7-6  »  • 
"     7734 "  5-1       »       • 


diameter  by  3  inches  in  height. 


l-t 


No.  7728  is  a  similar  dish,  but  without  ornament  on  its  edges, 
and  is  7'2  in  diameter  by  3*5  in  height. 

Nos.  7727,  29,  SS  and  44  are  saucer-shaped  dishes,  perfectly 
plain  and  all  about  3-5  inches  in  height  and  of  the  following  di- 
ameters, 6-8.  7-8,  8,  81  inches. 
Tbe  last  perfect  specimen  of  these  interesting  earthen  vessels 
N0.T1M.  ttom  this  mound  is  the  peculiar  cup  here 

figured  under  No.  7766.    It  is  2-4  inches 
high  and  2'5  in  diameter  across  its  top, 
by  1-6   inches  across  its  flat  base.     Its 
concave  portion   is   '6    of  an  inch    in  its 
centre.     This  singular  article  has  the  ap> 
pearance  of  having  been  worked  into  its 
shape  entirely  by  pinching  oat  a  mass  of  plastic  clay  with  the 
fingers,  and  it  seems  to  have  been  hardened  by  fire  only  in  its 
cavity,  as  if  hot  co^s  had  been  held  in  it. 
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No.  7815  is  in  ftagmenls,  bat  the  fi^re  conveys  ad  idea  of  its 
cbsracter. 

^Q^gg  Among  ttie  nDmeroos  fVogmenta  of 

vesaels  of  virions  ehapcB,  the  follow* 
ing  are  specially  ioteresting:  No.  7826, 
portJoBs  of  a  small  vessel  that  stood  on 
three  short  spherical  hollow  legs.    This 
vessel   is  ornamented  with    stripes  of 
red.     No.  7755  is,  probably,  a  teg  of  a 
similar  vessel  bnt  of  a  larger  size  and  not  colored.     No.  7826 
consists  of  ft-agments  of  shallow  dishes,  colored  red.    Nos.  7803 
and  7808,  probably  portions  of  the  same  vessel,  represent  a  pot, 
of  aboQt  the  shape  of  No.  7762,  ' 
that  had  evidently  been  used  to 
hold    the   red    paint  frith  which 
several  of  the  articles  were  col- 
ored. 

This  last  out  was  received  with 
the  collection,  but  the  vessel  which 

it  represents  is  either  among  the  fragmeata  and  beyond  recogni- 
tion or  was  BOt  received  with  the  rest  of  the  specimens. 

Prof.  Swallow  concludes  his  account  of  the  mounds  he  exam- 
ined abont  New  Madrid  as  follows : — 

■'These  monnda  appear  very  ancient.  Soil  has  formed  on  them 
to  the  depth  of  three  feet.  The  largest  trees  grow  on  them  and 
the  connected  embankments,  or  levees. 

"  A  sycamore  twenty-eight  feet  in  circumference  three  feet  above 
the  ground,  a  black  walnut  twenty-six  feet  in  circumference,  a 
Querctts  faleala  seventeen  feet,  a  white  ash  twelve  feet,  and  a 
chestnut  oak  eleven  feet  in  eircnmfereuce  were  <Aserved  on  these 
mounds  and  accompanying  embankments. 

"  The  six  feet  of  stratified  sands  and  clays  formed  aroand  the 
mounds  since  they  wen  deserted,  the  mastodon's  tooth  found  in 
these  strata,  and  other  facts  indicate  great  age.  These  six  feet 
of  thin  strata  were  formed  after  the  mounds,  and  before  the  thi-ee 
feet  of  soil  resting  alike  on  the  mounds  and  on  these  strata. 

"  There  are  numerous  mounds  in  this  Swamp  country.  I  saw  one 
in  Pemiscot  county  thirty-five  feet  high,  elliptical  (longer  axis  N. 
and  S.),  one  hundred  and  ninety-five  feet  long  on  t4^  and  one  hun- 
dred and  fifty  feet  wide.     This  mound  is  part  of  a  lai^  system  of 
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earthworkB ;  there  ta  a  sqnara  about  one  thoosand  feet  on  each  aide 
enrrounded  with  a  line  of  earthworks  or  embankmenta  several  feet 
high,  and  the  whole  tu«a  is  filled  in  about  ten  feet  In  the  area  are 
two  mounds,  the  one  above  menUoned  and  another  smaller,  fineen 
feet  high.  There  are  also  several  basins  in  the  area,  circular  and 
much  depressed,  and  a  canal  on  the  south  side  of  the  square, 
fifty  feet  wide  and  twelve  feet  deep.  The  large  mound  mentioned 
was  cracked  open  by  the  earthquake,  a«  wa«  very  obvious  when  I 
visited  it. 

"  Col.  J.  H.  Walker,  who  was  a  3'ODth  of  sixteen  years  at  the 
time  of  the  earthquake,  showed  me  the  mound  in  1856,  and  also 
many  large  cracks  produced  by  the  earthquake.  One  of  these 
cracks  ran  through  this  laige  mSund.  Col.  Walker  told  me ; — ^Thia 
crack  was  opened  by  the  severe  shook  of  Dec.  11,  1811.  It  made 
a  wide  gap  through  the  mound  nx>m  top  to  bottom.  He  [Walker] 
went  into  it  and  saw  at  bottom  about  twenty  feet  of  bones,  some 
human,  some  fiah,  and  some  of  other  animala.  Above  the  bones 
was  a  ooat  of  plastering  made  of  clay,  oane  and  grass  from  five  to 
thirteen  inches  In  thickness.  Col.  Walker  was  a  leadiug  man  ia 
that  country,  well  knowa  all  over  the  state,  and  was  deemed  vei; 
rtUahle." 
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ARCH^OLOGICAL   EXPLORATIONS  IN  INDIANA 
AND  KENTUCKY.' 


The  rollowiog  abstract  of  a  epeoial  Report,  made  to  the  Trustees 
of  the  Miiscnin  conveys  a  general  idea  of  the  articles  obtained  and 
the  conditions  nnder  which  they  were  collected.  Facilities  were 
extended,  in  the  explorations  in  Indiana,  by  the  State  Geologist, 
Professor  Cox.  While  in  Kentucky  my  connection  with  the  Geo- 
logical Survey,  under  Professor  Shaler,  secared  extra  facilities  for 
the  explorations  there. 

Several  atone  implements  were  collected  fVom  within  the  walls 
of  the  ancient  stone  and  earth  fortification  on  the  Ohio  River, 
near  Charlestown,  Indiana.  This  fortification  has  been  described 
in  detail  by  Professor  Cox  in  his  last  Annual  Report  as  State 
Geologist  of  Indiana,  and  consists  of  very  extensive  walls  of 
stone  laid  without  cement.  At  one  place,  on  the  side  facing 
Fourteen  Mile  Creek,  the  wall  is  about  seventy-five  feet  high, 
extending  for  some  distance  and  filling  a  gap  in  the  nataral 
precipice  on  that  side.  Several  fVAgmenta  of  flint  arrowpoints 
were  picked  up  within  this  enclosure,  and  Capt.  Sam.  C.  Rueker, 
who  lives  near  the  fort,  presented  me  with  a  few  perfect  imple- 
ments he  bad  found  within  the  walls. 

Another  similar  fortification  was  examined  at  Deputy,  Indiana, 
and  will  be  fully  described  by  Professor  Cox,  in  his  next  Report. 
Tbe  principal  wall  here  was  several  hundred  feet  in  length  and  was 
doubtless,  originally,  several  feet  in  height.  A  singnlar  stone 
mound,  or  monument,  was  also  examined  near  Lexington,  Indi- 
ana, but  nothing  that  could  be  brought  away  was  found  at  either 
of  these  last  mentioned  places.  A  large  Refuse  Circle,  about  four 
hundred  feet  in  diameter,  near  .Lexington,  Indiana,  proved  to  be 
unlike  uiything  I  had  seen  before,  and  trom  the  abundance  of 
split  bones  of  animals,  fragments  of  pottery,  etc.,  found  in  tiie 
narrow  ridge  forming  the  circle,  one  can  but  consider  this  ridge 
as  forming  the  outline  (perhaps  the  inside  of  a  stockade)  of  an 

'  BeprinMd  tram  the  Ufa  Bepoit  of  the  TniBtwe  of  the  PMboOy  MoBenm  nf  Amn^ 
lean  AichBOlogr  tod  Etbnolog; ,  18TS. 
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ancient  camp.    Fragments  of  pottery,  With  bones  of  deer  and 
other  animals,  were  collected. 

NumeroQS  stone  implements  of  Tarious  kinds,  found  about 
Charleatown,  Indians,  were  secured.  Several  of  these  were  kindly 
given  me  by  Mr.  F.  M.  Ruoyan,  of  Charlestown. 

A  collection  of  stone  implements  was  made  at  Grayson  Springs, 
Kentucky,  and  vicinity.  One  very  interesting  mound  builder's  im- 
plement of  the  class  generally  known  as  "plumb-bobs,"  and  made 
of  magnetic  iron,  bcaotifUUy  polished,  was  given  to  me  by  Mr, 
Chas.  J.  Adams  of  Grayson,  though  it  was  said  to  have  been  found 
"in  tc  coal  mine"  on  Green  River.  To  Mr.  Adams  I  am  also 
Indebted  for  several  other  stone  implements  flrom  various  localities. 

The  most  important  exploratioo  in  Grayson  County,  Kentucky, 
was  that  of  the  Rock  Shelter  near  Grayson  Springs.  This  was 
an  overhaugiiig  ledge  of  rock,  and  on  the  shelves  of  rock  and  in 
the  soil  below  them,  were  found  several  bones  of  animals,  as 
well  as  a  few  flints,  (Vi^mente  of  potter}-,  charcoal,  etc.,  and  ' 
two  mortar  holes  were  noticed  cat  in  Uie  solid  rock.  A  lai-ge 
nnmber  of  bones  from  this  place  are  interesting  in  showing  the 
manner  in  which  they  have  been  gnawed  by  ro<lents. 

Several  oaves  in  the  vicinity  of  the  Mammoth  Cave  were  ex> 
plored,  and  important  results  ohtAined.  So  little  is  known  of 
the  Dse  of  caves  in  the  United  States,  either  for  purposes  of 
burial  or  as  habitations,  that  every  opportunity  was  taken  for 
their  exploration. 

Sanders'  Cave  in  Barren  County,  Haunted  Cave  in  Edmonson 
Coanty,  and  a  dry  (unnamed)  Cave  in  Hart  County,  are  probably 
to  be  classed  only  as  burial  caves.  Of  these.  Haunted  and  the 
dry  Caves  had  been  much  disturbed,  and  many  human  bones  had 
been  carried  away  by  the  residents  in  the  vicinity.  Haunted  Cave 
bad  also  received  attention  hum  other  members  of  tbe  Kentacky 
State  Geological  Survey,  earlier  in  the  year;  still  a  number  of 
human  bones  and  two  crania  were  obtained  from  these  two 
caves  in  which  the  bodies  had  been- buried  with  care.  In  Sanders' 
Cave  (owing  to  its  difficult  entrance  this  cave  has  seldom  been 
visited)  many  skeletons  are  to  be  found,  bnt  the  cave  has  re- 
ceived the  washings  of  a  farm,  and  its  Bttby  and  wet  condition 
renders  investigation  rather  unpleasant,  and  the  bones  hard  to  se- 
cure in  a  perfect  state.  In  this  cave  the  bodies  seem  to  have  been 
placed  at  one  time,  and  from  two  stone  arrowheads,  found  among 
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the  ribs  oT  one  of  the  s&eletona  obtained,  tbere  is  some  groaod 
for  ttie  belief  that  it  may  have  been  the  barial  place  of  the  Tictims 
of  a  battle  on  this  "dark  and  bloody  ground."  Further  study 
of  the  crania,  however,  will  be  necessary  in  order  to  determine 
the  race  to  which  they  belong.  Several  crania,  a  nomber  of  other 
paiite  of  human  skeletons,  and  numeroas  bones  of  animals  were 
obtained  from  this  cave.  The  crania  are  all  of  the  same  char- 
acter, having  quite  flat  frontal  bones  and  a  deep  depression  jost 
back  of  the  coronal  suture,  and  they  are  quite  diflbrent  trom  those 
of  the  dry  caves,  which  are  high  and  (Ull  in  the  frontal  region. 
The  tibiffi  in  both  lots  show  various  degrees  of  flattening. 

That  some  of  the  caves  were  used  as  places  of,  at  least, 
temporary  residence,  was  coocluaively  shown  by  my  exploration 
of  Salt  Cave,  which  proves  important  in  revealing  a  new  phase 
in  American  archceolc^y.  This  cave,  in  many  respects,  ap- 
proaches the  Mammoth  Cave  in  the  size  of  its  avenues  and 
'  chambers.  Thronghoat  one  of  the  principal  avenues,  for  seveml 
miles,  were  to  be  traced  the  ancient  fire-places  both  for  hearths 
and  lights.  For  the  latter  purpose,  small  piles  of  stones  were 
made  with  a  hole  >□  the  centre  of  the  pile  to  receive  the  bundle 
of  dried  fagots  perhaps  smeared  wiUi  grease.  Bundles  of  these 
fagots,  tied  op  with  twisted  bark,  were  found  in  several  places 
in  the  cave;  and  canereeds,  probably  the  remains  of  ancient 
torches  of  the  same  character  with  those  found  in  the  Mammoth, 
Short,  and  Grand  Avenue  Caves,  were  also  very  abundant. 

The  most  important  discovery  in  this  cave,  however,  was  made 
in  a  small  chamber,  about  three  miles  from  the  entrance,  first 
noticed  by  my  guides,  Messi-s.  Cutlip  and  Lee.  On  the  dry  soil 
of  the  floor  were  to  be  aeeu  the  imprints  of  the  sandalled  feet 
of  the  former  race  who  had  inhabited  tlie  cave,  while  a  large 
number  of  caat  off  sandals  were  found,  neatly  made  of  finely 
braided  and  twisted  leaves  of  rushes. 

A  number  of  other  articles  were  collected  here,  and  were  as  fol- 
lows :  a  small  bunch  of  the  inner  bark  of  some  tree,  evidently  pre- 
pared for  use  in  the  manufacture  of  an  article  of  dress ;  sever^ 
small  lots  of  bark  not  quite  so  fine  as  that  composing  the  bnnch ; 
a  piece  of  finely  woven  cloth  of  bark,  over  a  foot  square,  showing 
black  stripes  across  it  where  it  had  been  dyed,  and  also  specially 
interesting  in  exhibiting  the  care  which  had  been  taken  in  darn- 
ing, or  mending  a  portion  of  it ;  a  small  piece  of  finely  made 
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Mnge  or  tfusel  discovered  in  one  of  the  places  where  the  earth 
had  been  disturlied ;  severKl  fn^ments  of  lai^e  gourds ;  and  two 
perTect  flint  arrowheads.  Human  excrements  of  great  age  and 
showing  peculiar  habits  of  life  were  noticed  in  numbers ;  and  in 
several  places  the  soil  looked  as  if  burials  had  been  made  and  the 
bodies  afterwards  removed.  No  human  bones  were  discovered, 
and  the  only  remnants  of  articles  that  we  noted  Indicating  any 
kind  of  food  were  a  few  very  much  decayed  shells  of  river 
muscles.  A  piece  of  shell  of  a  Unio  with  a  bole  bored  through  it 
was  also  found.  It  is  needless  to  add  that  everything  in  this 
interesting  collection  which  it  was  possible  to  bring  away  was  se- 
cared,  though  exposure  to  the  outside  air  is  very  detrimental  to 
spetnmene  of  vegetable  substance  so  long  preserved  by  the  pecu- 
liar atmosphere  of  the  cave,  and  it  was  only  by  thoroughly  soaking 
the  sandals,  cloth,  etc.,  in  thin  glne  and  mounting  them  between 
glass  that  I  have  succeeded  in  preserving  them. 

The  braided  sandals  and  woven  cloth,  togeth.:r  with  the  large 
gourds  which  were  probably  cultivated,  an<i  the  absence  of  the 
bones  of  any  animals  used  for  food,  are  perhaps  indications  of 
an  agricnltural  people  dependent  on  their  fields,  rather  than  of  a 
hnndng  nomadic  race.  In  connection  with  these  cave  explora- 
tions I  may  add  that  I  bad  the  opportunity  of  obtaining  the 
true  history  of  the  so-called  "American  Mummy"  which  was 
said  to  have  been  found  in  the  Mammoth  Cave  alMut  the  year 
1813,  and  about  which  so  much  was  written  soon  after  that  time. 
The  body  was  found  in  Short  Cave,  about  eight  miles  ftom  the 
Mainuioth  Cave,  and  I  examined  the  spot  trom  which  it  was  taken. 
Since  my  return  I  have  examined  this  most  important  relic,  which 
is  now  in  the  collection  of  the  American  Antiquarian  Society  in 
Worcester.!  A  carefiil  comparison  of  the  fabrics  and  articles 
fonnd  in  Short  Cave  with  those  collected  in  Salt  Cave  conclu- 
sively proves  their  identity,  and  thus  throws  some  light  upon  the 
race  that  made  use  of  the  caves  for  burial  places,  and  gives  us  the 
means  for  the  association  of  the  osteological  character  of  the  i-ace 
as  determined  fVom  this  I)ody  with  articles  found  in  Salt  Cave ; 
while  from  several  peculiar  conditions  of  the  bttrial  in  Stiort  Cave, 
hints  l>earing  on  the  great  antiquity  of  the  race  are  given. 

>  For  >  detailad  •oeoiuil  of  tke  cit*  bnrlal 
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A  large  group  of  mounds  was  visited  at  Pageville,  Munroe 
County,  Eentuckv.  This  group  consiBted  of  two  mounds  of  about 
one  bundred  feet  in  diameter,  and  fh>in  tvelve  to  fifteen  feet  high, 
and  a  number  of  smaller  mounds  about  fifty  feet  in  diameter  and 
from  three  to  five  feet  high.  The  group  lies  between  Barren 
River  and  Peter's  Creek,  on  the  homestead  of  Gen.  Joseph  H. 
Lewis,  who  accompanied  me  to  the  spot.  A  luge  number  of 
stone  implements,  undoubtedly  made  by  the  moundbuilders,  have 
been  found  about  these  mounds,  which  are  now  mostly  covered 
by  corn-fields.  I  collected  A'agments  of  pottery  on  the  surface. 
One  of  the  small  mounds  was  opened,  but  it  only  showed  that  a 
long  continued  fire  had  been  kept  on  its  top,  burning  the  clay  to 
the  depth  of  several  inches.  A  hole  was  then  dug  to  the  bottom, 
in  the  centre  of  one  of  the  laige  mounds,  yet  nothing  that  could 
be  considered  as  an  undoubted  relic  of  the  moundbulldera  was 
found.  About  three  feet  from  the  surface  a  human  skeleton  was 
taken  out,  though  it  was  probably  an  intrusive  burial  by  a  later 
race  than  the  one  making  the  mound. 

About  one-eighth  of  a  mile  to  the  south  of  these  mounds,  on 
the  brow  of  a  hill,  were  found  a  number  of  graves  of  a  peculiar 
character.  Many  of  these  graves  have  been  ploughed  over,  and 
the  human  bonea  (Vom  them  whiten  the  field  for  half  an  acre  in 
extent.  Two  of  the  graves,  however,  had  not  been  disturbed,  at 
least  below  the  surface,  as  their  walls  had  been  made  of  slabs  of 
limestone  of  such  size  as  to  prevent  the  plough  fh>m  passing  over 
the  spot.  These  graves  were  nearly  circular,  between  four  and 
five  feet  in  diameter  and  about  three  deep.  One  was  carefully 
opened  and  its  contents  taken  out.  These  consisted  of  portions 
of  fifteen  human  skeletons  and  a  fragment  of  pottery.  The  bones 
and  teeth  showed  that  the  bodies  buried  were  those  of  persons  of 
various  ages,  from  three  children,  who  had  not  lost  their  first  set  of 
teeth,  to  one  person  of  old  age.  The  grave  had  been  formed  by 
digging  a  hole  nearly  circular  and  about  three  teet  in  depth. 
Slabs  of  limestone,  about  three  feet  long  and  Crom  one  foot  to  two 
feet  wide,  brought  from  some  distance,  had  then  been  placed  on 
end  around  the  hole,  and  the  bottom  had  been  carefblly  covered 
with  thin  shale  brought  from  the  creek  a  quarter  of  a  mile  away. 
The  bodies  of  the  adults  had  evidently  been  arranged  in  a  sitting 
posture  t^ainst  the  upright  slabs  and  all  at  one  Ume.  Only  ttag- 
ments  of  the  skeletons  of  the  three  children  were  found  and  the 
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podtion  in  which  they  had  been  buried  conld  not  be  determined. 
The  earth  bad  been  thrown  over  all  and  a  few  small  flat  stones 
placed  above.  Tbe  fragment  of  pottery  foand  was  near  the 
surface  and  may  indicate  that  veeaele,  and  perhaps  otiier  arti- 
cles, had  been  placed  on  tbe  snrface  over  tbe  grave,  and  not  buried 
with  the  bodies,  as  is  more  commonly  the  case. 

This  class  of  graves  is  unlike  anything  heretofore  described, 
so  far  as  I  am  now  aware,  and  while  it  is  quite  different  horn 
anything  of  which  we  know  among  the  Indian  tribes,  it  ia  equally 
distinct  fh^m  tbe  burial  customs  of  the  roouudbuildere  so  far  as 
at  present  known.  Tbe  close  proximity  of  the  group  of  mounds, 
tbe  extreme  care  and  labor  with  whicb  the  graves  bad  been  made, 
their  lai^e  number  at  this  place  (nearly  Ibirty  could  be  traced, 
and  a  very  large  number  must  have  been  entirely  destroyed  by 
cultivation  of  the  land  over  them),  and  the  fact  that  a  number 
of  bodies  of  various  ages  were  enclosed  at  the  same  time  in  one 
grave,  give  occasion  for  ranch  speculation. 

Seven  of  the  crania  IVom  this  grave  were  obtained  in  such  con- 
dition as  to  permit  of  their  comparatively  peifect  restoration,  and 
all  the  bones  found  in  the  grave  were  brought  home,  though  tUey 
were  in  the  last  stages  of  decay,  and  it  was  necessary  to  saturate 
all  with  glue  in  order  to  preserve  them  in  their  present  condition. 

The  several  crania  obtained  IVom  this  grave  vary  somewhat  in 
shape,  yet  they  are,  in  general,  remarkable  for  their  shortness  and 
great  parietal  width.  They  all  show  an  occipital  flattening  which 
in  one  skull  is  very  marked.  A  study  of  these  crania  has  not  been 
made,  but  while  they  resemble  the  short  and  high  skulls  of  the 
moundbuildera,  tbey  seem  to  have  some  peculiarities  not  noticed 
In  the  few  mound  skulls  I  have  examined.  The  long  bones  of  the 
skeletons  indicate  a  race  of  ordinary  height,  though  the  massive- 
neas  of  the  bones  is,  perbaps,  above  the  averse.  The  tibise  are 
all  decidedly  flattened,  and  the  femora  are,  perhaps,  sliglitly  more 
curved  than  is  usual.  But  on  all  these  points  further  study  is 
necessaiy. 
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Chbuical  and  Geological  Essats.' — The  manifeBt  tendency 
of  modem  scientific  researclies  and  Investigation  a  is  toward  a  uai- 
fication  of  the  sciences,  and  the  volume  fornaing  the  subject  of 
this  notice  is  a  decided  8te]>  in  that  direction.  We  have  many 
and  excellent  text-books  of  geology  as  studied  fi-om  the  stand- 
points of  phyaica  and  biology ;  but,  nlth  the  ezceptioD  of  BischoPs 
treatise  on  chemical  geology,  which  appeared  nearly  a  generation 
ago,  this  is  the  nearest  approach  to  a  complete  exposition  of  the 
intimate  relations  and  interdependence  of  geology  and  chemistry 
which  we  have  seen. 

The  work  comprises  twenty  of  the  author's  chief  scientific  me- 
moirs, which  have  been  published  at  different  times  during  tbe  past 
twenty<fivc  years.  They  treat  of  questions  in  chemistry,  and 
chemical  and  dynamical  geology,  and,  to  quote  fh)m  the  preface, 
"cover  nearly  all  the  more  important  points  in  chemical  geol<^." 
The  author  says  further  that  his  researches  and  conclusions  as  de- 
veloped in  these  memoirs  "  have  been  connected  with  the  hypoth* 
esie  of  a  cooling  globe  and  with  certain  views  of  geological  dy- 
namics, making  together  a  complete  scheme  of  chemical  and  physi- 
cal geology,  the  outlines  of  which  will  be  found  embodied  in  Es- 
says I  to  XHl."  Essays  XIV"  and  XV  are  chiefly  historical,  while 
tbe  five  brief  papers  which  conclude  tbe  volume  are  devoted  to  the 
discussion  of  questions  in  theoretical  chemistry  and  mineralogy. 

In  addition  to  the  development  of  hia  own  ideas.  Dr.  Hunt  has 
in  general  given  us  the  results  achieved  by  hia  co-laborers,  so  that 
the  work  is  in  truth  a  fair  representation  of  the  present  state  of 
the  science.  Several  of  tbe  more  recently  developed  of  out  au- 
thor's views,  as  those  concerning  the  nse  of  litbologic  data  as  a 
basis  for  chronologic  distinctions,  and  bis  theory  of  cycles  in  sedi- 
mentation, have  not  been  generally  adopted.  The  chemical  and 
mlneralogical  data  forming  the  basis  of  these  hypotheses,  however, 
may  be  accepted  without  question,  and  thus  every  reader  is  en- 
abled to  form  an  intelligent  judgment  concerning  the  truth  of 
these  hypotheses. 

Essay  XV  on  the  "  History  of  the  oames  Cambrian  and  Silurian 

'CbeinlcBl  aad  Geolojdcal  E^Mfa,  li;  Thomai  Slen7  Hum,  LLJi.   Umo.   pp-tft. 
BoatoD,  un.   J.  a.  Oigood  A  Co. 
C"6) 
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Id  Geology,"  is  a  very  valuable  contribution  to  the  history  of  the 
science ;  and  i1^  value  will  increase  with  time.  It  throws  a  flood 
of  light  on  points  of  great  perplexity  for  the  student ;  and  Dr. 
Hunt  has  in  writing  it,  done  the  science  a  real  service.  It  is  the 
first  complete  recognition  of  the  claims  of  Sedgwick,  from  the  pen 
of  one  well  qualided  to  write  the  history  of  that  painful  contro- 
versy, and  it  is  to  be  hoped  that  the  time  is  not  very  remote  when 
geologists  will  generally  refuse  to  recognize  the  unwarrantable 
usurpations  of  Murcbison. 

Some  little  repetition  has  arisen  fh}m  printing  the  essays  in 
their  original  forms,  but  this  .could  not  be  avoided,  since  the  au- 
thor wished  to  preserve  a  certain  historic  value  which  attaches  to 
the  papers,  and  which  woulit  have  been  lost  hy  a  change  of  forms 
and  dates. 

A  copious  index  and  table  of  contents  add  much  to  the  useful- 
ness of  the  work.— W.  0.  C. 

Cbicck  List  of  North  Auerican  Ferns.' — This  is  a  very 
neatly  gotten  np  8yo  pamphlet,  printed  on  excellent  paper  on  one 
side  of  the  sheet  so  as  to  admit  of  its  being  cut  for  herbarium 
labels.  The  specimens  are  numbered  with  the  same  numerals,  and 
the  nomenclature  substantially  agrees  with  that  of  Horace  Mann's 
catal<^^e.  I  submit  a  few  criticisms  on  Mr.  Robinson's  work. 
"Se??"  Notholsena  Newberryi,  Eaton,  n.  ep."  The  letter  follow- 
ing a  duplicate  should  be  b,  the  letter  a  bciug  commonly  under- 
stood as  applicable  to  the  first  occurrence  of  a  number  or  name. 
"D.  C.  Eaton  is  given  as  the  authority  to  other  species,  the  infer- 
ence being  that  there  are  two  Eatons,  both  fern  authors,  wherew 
there  is  but  one,  the  well  known  New  Haven  Professor.  All  her- 
barium labels  and  catalogues  also  for  that  matter,  should  have  the 
reference  as  well  as  the  author.  If  the  original  work  be  not  ac- 
cessible to  the  compiler  then  let  the  reference  be  to  the  work  from 
which  he  quot«s.  Such  a  course  clears  up  doubts,  prevents  blun- 
ders, and  would  here  have  been  particularly  useRil  in  the  cases  of 
Prof.  Eaton's  new  species.  No  European  author  quotes  "3763 
Woodaia  obtn^a  Torrey"  {always  Hooker),  for  the  reason  that  his 
catalogue,  published  in  1840,  is  unknown  there,  and  is  never  quoted 
in  American  floras.     If  Mr.  Itobinson  had  referred  to  the  St/nopsia 

'  Check  Llat  of  the  Fecns  of  NorUi  America  norUi  or  Mexico ;  bj  John 
KatnrallBta' Agenc)-,  1S7I.    Std.  pp. 
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FUicum  he  would  not  have  written  "3780  Botrychium  virginicum 
Swartz,  that  author  and  his  predecesBor  Linof.  having  written 
virginianum.  It  is  difficult  to  undcrfltand  npon  what  principle  au- 
thor's names  have  been  attached  to  varieties.  "  Atpidium  aculea- 
turn  Var.,  Braunii,  Eocb"  may  be  correct  ao  Tar  as  it  goes,  as 
correct  as  if  Mr.  Robinson  had  attached  Eaton's,  A.  Wood's,  or 
his  own  name  as  the  authority,  but  a  reference  U)  Koch's  flora 
would  have  shown  that  that  author  simply  quoted  Doll  who  reduced 
Spinner's  A.  Braunii  to  a  variety  of  A.  acuieatum.  So  also  of 
"^spitiium  apinulogum  Var.,  dilatatum  Gray,"  the  fact  (if  I  may 
use  the  word  in  this  sense)  was  published  by  Roth  in  1797,  and  the 
name  by  Hornemann  in  1827.  In  two  other  cases  Mr.  Robinson 
has  gone  to  the  opposite  and  more  misleading  extreme,  "  A^idium 
crittatum  Var.,  Floridanum  Hooker,"  and  "  Anpidium  tpinulosKm 
Var.,  intermedium  Willdenow."  These  authors  described  the 
plants  as- good  species;  Professor  Eaton  reduced  them  to  varie- 
ties,  and  should  have  been  quoted  as  the  authority  in  accordance 
with  the  "laws  of  botanical  nomenclature"  adopted  by  Mr. 
Robinson. 

374oc.  Var.  Boottii  is  the  correct  ortJiograpby,  the  plant  having 
been  named  by  Prof.  Tuckerman  after  the  late  Mr.  William  Boott. 
The  arrangement  of  B.  Tematum  is  not  Swartz's,  and  scarcely 
Milde'a.  The  latter  author  combined  three  Swartzian  species  rut- 
aceum  Svensk.  Bot.  t.  372,  fig.  2),  lunarioidea  aifd  temutum  under 
Thunberg's  oldest  name  thus — 

"  BotrychiuiH  tematum  (Thunb.)  "  "  Milde  Monog.  Botiych.  p. 
146  in  Z.  V.  B." 

"A.  EurojMxum"  (Rabenhorst,  No.  80).  I  have  nn  mere  as  American 
species  of  this  varlel}',  the  B.  ruttx/oltam  A.  Br. 

"  B.  Auttralcuiatieum"  (Kanze  t.  156;  Hook.  Fl.  TAsman.  t.  169). 
This  fa  the  trae  ternatam  and  is  not  N.  American  so  Ikr  as  I 

"  O.  Amerieannm"  "a.  lanarioidea  (MIchx.  sp.)"  b.  obliqnaro 
(MeDhl.  sp.)"  "g.  deseectara  (Uenhl.  sp.)" 

Bcmhardi's  so-called  genus  Allosorus  is  here  dropped  in  favor 
of  Cryptogramme ;  Prof.  Eaton  would  have  done  well  to  have 
sent  Cystopteris  into  limbo  with  it.  Where  space  abounds  au- 
thor's names  need  scarcely  be  contracted. 

We  trust  Mr.  Robinson  may  flud  it  necessary  soon  to  issue  a 
second  edition.  —  D.  A.  Watt. 
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The  Lkw  of  Ehbrtonic  DEVELOPiiEtiT  in  Akihalb  and  Plants. 
— An  article  apon  this  subject  in  the  Auebicah  Katubalist  for 
May  contains  a  hasty  generalizationj  based  upon  pure  assump* 
lion,  or  upon  insufilcient  data,  and  supported  ooly  by  a  f^lse  anal< 
ogy.  *  It  opens  with  the  startling  proposition  that  "it  is  a  well 
known  law  in  the  animal  kingdom,  that  the  young  or  embryonic 
state  or  the  higher  orders  of  animals  resemble  (st'c)  the  full-grown 
animals  of  the  lower  orders."  If  such  a  law  had  ever  been  dis- 
covered to  exist,  the  tadpole  and  the  caterpillar,  which  are  cited 
in  proof,  would  certainly  be  good  illuatrationa  of  it.  But  this 
statement  is  so  far  (torn  betug  "a  well  known  law,"  or  "one  of 
the  causes  of  the  recent  rapid  progress  in  the  study  of  the  animal 
kingdom,"  that  no  eminent  living  naturalist  or  biologist  recognizes 
the  existence  of  such  a  law ;  or  at  least  no  one  of  them  gives  a 
hint  of  it  in  his  writings. 

Agassiz  claimed  that  ancient  aoimals  resembled  the  embryos  of 
recent  animals  of  the  same  class,  and  that  the  geolc^ical  succes- 
sion of  exiinct  forms  is  parallel  with  the  embryological  develop- 
ment of  existing  forms.  But  if  this  principle  be  true,  it  is  far 
from  meeting  the  requirements  of  the  "law"  of  this  article. 

The  writer  of  it  may  have  had  in  his  mind  a  v^ne  idea  of  the 
law  of  Von  Baer,  which  is  well  known,  and  which  has  enabled  nat- 
uralists "to  correct  their  systems  of  classification,"  viz. :  "That, 
in  Its  earliest  stages,  every  organism  has  the  greatest  number  of 
characters  in  common  with  all  other  organisms,  in  their  eaiiiest 
gtages."  Or,  to  put  it  in  language  parallel  to  that  of  the  "taw" 
of  this  article,  false  syntax  excepted ;  the  embryonic  state  of  the 
higher  orders  of  animals  resembles  the  embryonic  (not  the  full 
grown)  state  of  the  lower  orders.  The  germ  of  a  human  being 
differs  in  no  visible  respect  from  the  germ  of  every  animal  and 
plant:  it  never  resembles  any  full  grown  animal  or  plant.  It  suc- 
cessively looses  its  resemblance  to  vegetable  embryos,  then  to  all 
embryos  but  those  of  Vertebrates,  then  to  all  but  those  of  Mam- 
mals. Finally  it  resembles  only  the  embryos  of  its  own  order, 
Frimates ;  and  at  birth  the  infant  is  like  the  infants  of  all  human 
races.'    But  never  at  any  period  of  its  successive  differentiations 
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does  it  resemble  the  adult  form  of  fish,  reptile,  bird,  beast,  or 
monkey. 

The  principle  stated  is  not  a  law  of  the  animal  liingdom.  Tf  it 
be  a  law  at-  all,  it  is  a  newly  discovered  one,  and  applies  only  to 
the  vegetable  kingdom. 

The  proposition  to  be  established  then  is,  that  tbe  yoang  or 
embryonic  state  of  the  higher  orders  of  plants  resembles  the  tal\ 
grown  plants  of  the  lower  orders.  The  writer  finds  his  first  proof 
in  a  comparison  of  the  fovillie  of  a  pollen  grain  with  tall  grown 
Desmidiie.  The  points  of  resemblance  are  these :  both  are  mi- 
nute ;  each  consists  of  a  single  cell ;  and  both  have  an  apparently 
aimless  motion.  Surely,  these  resemblances  are  not  numerous  or 
striking  enough  to  found  a  law  npon ;  and  if  they  were,  they  have 
not  the  remotest  bearing  npon  the  supposed  law.  Admitting  that 
the  fbvills  "  may  be  regarded  as  one  of  the  first  steps  towards  Uie 
reproduction  of  plants  of  the  highest  type,"  yet  they  are  not  in 
any  sense  a  young  or  embryonic  form,  of  a  plant.  The  fovtllce  con- 
stitute the  male  element,  and  are  homologons,  not  to  the  embryo, 
but  to  the  apermatotoa  of  animals.  The  supposed  analogy  between 
a  Protococcns  and  a  pollen  grain  is  open  to  the  same  criticism. 
Nor  is  the  correspondence  between  a  full  grown  Botr^'dium  and  a 
pollen  tube  of  greater  value.  A  pollen  tube  cannot,  in  any  legiti- 
mate  sense,  be  called  embryonip.  The  superficial  resemblance  of 
a  mould  fbngus  to  a  stamen,  is  obvious  enough ;  but  in  reality  no 
analogy  can  exist  between  tbero.  The  spores  of  the  mould  are 
embryos,  and  will  develop,  under  favorable  circumstances,  into 
mould  again.  But  pollen  grains  are  not  embryos,  and  never, 
under  any  circumstances,  grow  into  what,  by  any  stretch  of  terms, 
can  be  called  a  new  plant.  Neither  stamens  nor  pollen  constitute 
a  part  of  the  embryo ;  and  no  analogy  drawn  ftom  them  can  have 
any  bearing  upon  the  laws  of  embryonic  development.  If  such  a 
law  as  the  writer  cl^ms  really  exist,  it  must  be  found  by  study- 
ing tbe  development  of  the  ovule,  the  true  homologue  of  the  ani- 
mal embryo.  In  view  of  such  facts,  all  "  similar  analogies"  and 
all  similar  "proofs  of  the  unity  of  design  of  tbe  Creator"  may  be 
easily  dispensed  with. 

The  article  proposes  to  extend  the  domain  of  a  certain  supposed 
law  of  the  animal  kingdom,  so  as  to  include  the  vegetable  king- 
dom also.  It  has  been  shown.  First,  that  no  such  law  exists  in 
the  animal  kingdom ;  Second,  that  not  a  single  fact  cited  as  prov- 
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ing  it  to  be  a  law  of  the  vegetable  kingdom  has  the  remotest  bear- 
ing upon  tbe  question.  If  euch  hasty  coDclusionB  aa  these,  wildly 
jumped  at  fVom  no  data,  are  to  be  allowed  under  the  name  of 
Science,  her  etudenta  will  richly  deserve  ^1  the  ridicule  and  sar- 
casm which  a  certain  class  are  so  fond  of  pouring  upon  them. — 
Chas.  R.  Drtbr,  Mulps,  Ontario  County,  N.  T.,  May  12,  1875. 

Coreopsis  uiscoidea  bpontaneocs  is  Conkecticdt.  —  Ad- 
joining our  cow.pasture  is  a  piece  of  woodland  of  about  four 
acres,  with  beech,  birch,  chestnut,  oaks,  etc.,  growing  on  it.  It 
is  level  but  has  several  depressions  which  form  shallow  ponds 
containing  water  most  of  the  year.  In  one  of  these,  aboat  a  hun- 
dred paces  in  circuit,  grow  button-bush,  wild-rose  sedges,  cotton- 
grass,  sphagnum,  grasses,  at  least  three  species  of  Bidens  or 
beggar-ttclis  and  Coreopait  diacoidea.  I  gathei'e<l  flowers  of  tbe  last 
when  just  comiug  into  blossom,  supposing  it  to  be  tbe  eommon 
beggar-ticks,  at  the  same  time  noticing  its  slender,  delicate  habit, 
so  unlike  the  coarse  weed  of  our  fields.  But,  on  examining  the 
young  ovaries,  I  could  see  no  sign  of  tbe  retrorse  bristles  on  their 
awns,  which  the  achenia  of  Bidens  should  have.  I  thought  this 
might  be  owing  to  their  immature  state.  Moreover,  on  comparing 
it  with  Coreopsis,  I  found  it  to  agree  with  0.  diacoidea  in  every- 
thing except  the  rejtexed  oater  Involucre  which  an  old  edition  of 
Prof.  Graj-'s  Botany  assigned  to  it.  I  sent  a  bit  of  It  to  him  and 
be  pronounced  it  C.  diacoidea. 

Just  after  this,  I  found,  in  the  same  place,  a  plant,  very  much 
like  the  former  ones,  which  had  unmistakably  the  acbenia  of  Bi- 
dens  frondosa,  the  ciliated  outer  involucrai  leaflets  of  the  same,  the 
flower  heads  Just  perceptibly  larger  than  those  of  the  Coreopsis, 
and  the  same  delicate  growth  of  the  latter. 

In  the  last  edition  of  Prof.  Gray's  manual,  he  gives  as  one 
character  of  the  subsection  •  •  •  •  "  scales  of  the  outer  involu- 
cre reflexed  or  spreading"  without  indicating  to  luAtc/i  of  the  four 
species  the  rejtexed  involucre  belongs.  I  did  not  observe  any  such 
in  the  plants  I  gathered.  The  awns  did  not  seem  to  me  "stout" 
and  they  were  merely  hispid  rather  than  "upwardly  barbed."  — 
Charles  Wright,  Wethersfield,  Conn. 

FeBTtLizATioM  OF  Alfide  Flowebs  bt  Bctterflies.  —  lu  the 
ninth  of  a  series  of  valuable  papers  commnnicated  by  Hermann 
Muller,  to  "  Nature,"  ou  the  fertilization  of  flowers  by  insecu,  he 
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ahowa  that  butterflies  effect  the  cross-fertilization  of  Alpine  orchids. 
It  seems  that  horn  twelve  to  fifteen  per  cent,  of  the  orchids  of  the 
lowlands  are  fertilized  by  Lepidoptera,  while  fVom  sixty  to  eighty 
per  cent,  of  Alpine  orohids  are  fertilized  by  the  same  kind  of  in- 
sects. This  corroborates,  he  says,  bis  view  that  the  predominant 
ft^uency  of  butterflies  in  the  Alpine  region  must  have  influenced 
the  adaptation  of  Alpine  flowers. 

Mliller  has  also  shown  the  wonderful  modifications  brought 
about  in  the  legs  and  mouth-parts  of  bees  by  their  efforts  in  fertil- 
izing flowers. 

ZOOLOGT. 

On  THB  DeTELOPUEKT  op  the   NeBTOUS  StSTEU  in  LllCtTLDS.'  — 

After  a  good  many  unsucceasftil  attempts  at  discovering  the  first 
indications  of  the  nervous  system  in  the  embrj-o  of  Limulus,  I  at 
length,  in  making  fine  sectione,  with  the  aid  of  the  skill  of  Prof.  T. 
D.  Biscoe,  discovered  it  in  a  transverse  section  of  an  embryo  tn  an 
early  stage  of  development,  corresponding  to  that  figured  on  plate 
iv,  fig.  10,  of  my  essay  on  the  Development  of  Limtilun  Polyphe-- 
mua  in  the  Memoirs  of  the  Boston  Society  of  Natural  History, 
The  period  at  which  it  was  first  observable  was  posterior  to  the  first 
blastodermic  moult,  and  before  the  appearance  of  the  rudiments 
of  the  limbs.  The  primitive  band  now  surrounds  the  yolk,  being 
much  thicker  on  one  side  of  the  e^  than  on  the  other,  the  limbs 
budding  out  fW>m  this  disk-like  thickened  portion  which  represents 
the  outer  or  nervous  layer  of  the  germ.  At  the  time  the  nervous  cord 
was  observed  it  was  entirely  differentiated  from  the  nervous  layer 
proper,  and  in  section  and  relation  to  the  nervous  layer  appeared 
much  as  in  Kowalevsky's  figure  (SS)  of  the  germ  of  Hydropbilus 
(Embryologische  Studien  an  Wiirmen  und  Arthropoden,  1871). 

At  a  later  st^e  in  the  embryo,  represented  by  PI.  V,  fig.  16  in 
my  Memoir,  at  a  period  when  the  body  is  divided  into  a  head  and 
abdomen,  and  the  limbs  are  longer  than  before,  by  a  series  of  sec- 
tions parallel  with  the  under  surface  of  the  body,  I  conld  make 
out  quile  satisfactorily  the  general  form  of  the  main  nervous  cord. 
It  then  forms  a  broad  thick  mass,  the  two  cords  being  united,  with 
small  holes  between  the  cords  opposite  the  sutures  between  the 
segments  and  situated  between  the  primitive  ganglionic  oentres. 

<  ICead  al  iha  NoTember  (1874)  Uecttng  of  the  National  Academ;  at  Soiencaa. 


ib,Google 


zooLoor.  43S 

The  nervous  cord,  as  in  the  Acarioa,  is  formed  long  before  the 
other  iDtemal  systems  of  oi^aus ;  the  development  of  the  rloraal 
vessel  some  time  after  succeediug  that  of  the  nervous  cord,  while 
the  alimentary  canal  ia  not  formed  until  some  time  after  the  larva 
is  hatched. 

The  next  stage  observed,  and  one  of  exceeding  interest,  naa 
studied  in  longitudinal  sections  of  the  larval  Limulus.  If  we 
make  a  longitudinal  section  of  the  young  king  crab  when  a 
little  over  an  inch  long,  the  disposition  of  the  cephalothoracic 
portion  of  the  cord  is  exactly  as  in  the  full-grown  individuals. 
The  nervous  ganglia  are  then  united  into  a  continuous  nervous 
collar  surrounding  the  oesophagus,  no  ganglionic  enlargements 
being  observed,  the  collar  in  fact  consisting  entirely  of  ganglia, 
the  commissures  being  obsolete ;  in  front  of  the  oesophagus  and 
in  the  same  plane  as  the  cesophageal  collar  lies  the  supracBSopha- 
geal -ganglion,  or  so^alled  brain  ;  not  as  usual  in  the  normal  crns- 
tacea,  rtused  above  the  mouth  into  the  roof  of  the  head.  On  the 
contrary,  the  oesophagus  passes  behind  the  brain  and  through  the 
collar  at  a  right  angle  to  the  plane  of  the  oesophageal  collar  and 
brain  tnken  collectively.  Now  a  section  of  the  larva  before 
moulting  shows  a  most  important  and  interesting  difference  as  re- 
gards the  ganglia  which  supply  nerves  to  the  apjiendages  of  the 
cephalothorax.  These  are  entirely  separate,  the  spaces  between 
them,  where  they  are  connected  by  commissures,  being  as  wide  as 
the  ganglia  themselves  are  thick.  Five  ganglia  wei-e  observed 
corresponding  to  five  anterior  pairs  of  members.  It  is  probably 
not  until  after  the  first  mouit  at  least  that  the  adult  form  of  the 
nervous  covd  is  attained. 

Some  interesting  questions  in  the  morphology  of  Limulus  arise 
in  connection  with  this  discovery  of  the  original  separation  of  the 
ganglia  of  the  bead,  which  I  will  simply  touch  upon.  The  brain 
of  Limulus  differs  remarkably  from  that  of  the  normal  Crustacea, 
i.e.,  the  Decapods,  in  sending  off  no  antennal  nerves,  but  only 
two  pairs  of  Optic  nerves,  there  being  in  fact  in  Limulus  no  anten- 
ne.  In  the  spiders  and  scorpion  the  disposition  of  the  nervous 
system  only  resembles  that  of  Limulus  in  the  thoracic  and  cepha- 
lic ganglia  being  somewhat  consolidated,  but  the  brain  is  situated 
far  above  the  plane  of  the  thoracic  mass,  and  the  commissures  are 
very  long,  and  here  also  there  are  no  antennal  nerves,  no  antennee 
being  present,  but  a  pair  of  nerves  are  distributed  to  the  mandi- 
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bles.  The  general  analog;  in  the  fonn  of  the  anterior  portion  of 
the  nervous  cord  to  the  Arachuidan,  by  no  means  proves  satisfac- 
torily to  my  mind  that  the  Limulus  and  Mcrostomata  generally 
aj-e  Arachnida,  as  some  authors  i/isiat,  for,  besides  the  remarkable 
difference  in  the  form  and  position  of  the  supraoesopfaageal  gan- 
glion above  mentioned,  there  are  other  differences  of  much  impoiv 
tance,  whicli  separate  the  Merostomata  from  both  the  Arachnida 
on  the  one  hand,  and  the  Crustacea  on  the  other. 

It  will  now  be  a  matter  of  interest  to  study  the  development  of 
the  nervous  cord  in  the  Arachnida,  at  the  stage  where  the  cephalo- 
thoracic  ganglia  are  separate  and  compare  them  with  the  same 
stage  in  Limulus. 

The  result  may  possibly  show  that  the  appeudages  of  the  an- 
terior r^on  of  Limulus  are  in  fact  cephalic  appendages  or  mao- 
dibles  and  maxilla  or  roaxillipeds,  and  in  part  truly  thoracic  ;  as 
•  in  the  spiders  and  scorpiuna  the  nerves  to  the  maxilla!  and  l^s 
are  distributed  from  a  common  cephalothoracic  mass  of  concen- 
trated ganglia.  — A.  S.  Packard,  Jr. 

The  Pike  Skakb.  —  As  having  some  relation  to  the  animosity 
which  this  reptile  is  supposed  by  the  old  residents  of  the  Pines  to 
bear  towards  the  rattlesnake,  I  find  an  important  observation 
which  I  have  made,  not  mentioneii  in  the  article  of  the  January 
number  of  the  Naturalist.  As  there  noted,  the  Piue  Snake, 
when  alarmed  or  enraged,  slowly  inflates  itself  with  ur,  tlius 
nearly  doubling  its  normal  size  along  its  entire  length,  except  the 
tail.  It  then  slowly  expels  the  air  with  its  own  peculiar  sound. 
While  thus  blowing  in  anger,  the  tail  is  mode  to  perform  a  singn* 
lar  part  in  this  manifestation  of  rage.  The  liorny  tip,  or  four- 
sided  spike,  is  slightly  elevated,  and  caused  to  vibrate  with  such 
rapidity  as  to  produce  a  little  fan  of  light,  about  an  inch  in  length. 
Were  this  quadrangular  spike  a  little  flattened  and  constricted  at 
intervals,  and  raised  a  little  higher  when  set  in  vibration,  we  should 
have,  with  its  buttons  and  fhnctions,  the  true  organ  of  the  dreaded 
rattlesnake  {Crotaius  horridua).  The  sight  of  this  in  motion  is 
certainly  suggestive  of  the  tail  of  a  Crotalus  in  rudiment.  If  the 
tradition  of  the  Fine  Snake's  enmity  to  the  rattlesnake  be  true, 
it  would  not  be  the  first  instance  of  disagreement  between 
relations. 

In  this  connection  may  be  mentioned  our  reading  a  slip  from  a 
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western  paper,  in  wbicb  vas  stated  that  one  of  our  Ui^  innoxioiiB 
Bnakes  was  killed,  which  had  swallowed  a  rattlesnake,  except  the 
tail,  which  with  its  rattles  projected  from  the  month.  The  state- 
ment lacked  the  mention  of  names,  thus  affording  no  clue  for  a 
proper  inquiry  into  the  facts  of  the  case. 

The  old  residents  of  the  Pines  say  that  the  Fine  Snake  will  fol- 
low a  person,  but  titat  if  you  approach  the  reptile,  it  will  at  once 
turn  to  escape.  This  habit,  indicating  inqnisitiveness  and  timid- 
ity, Mrs.  Mary  Treat  informs  me  that  she  has  herself  witnessed, 
in  the  woods  at  May's  Landing,  K.  J. 

I  have  received  statements  from  long  residents  which  make  it 
highly  probable  that  the  Pine  Snake  lays  its  eggs  in  the  sandy 
soil,  where  it  is  dry,  and*  of  course  somewhat  higher  than  the 
swamps  and  streams.  Also,  I  believe  that  the  skunk  (^Mephitia 
chiiiga)  has  much  to  do  with  keeping  <lown  the  increase  of  PUuo- 
phis,  it  being,  in  the  Pines  of  New  Jersey,  somewhat  espcrt  in 
finding,  and  voracious  in  devouring  the  eggs  of  this  snake. 

Desirous  to  know  whether  the  Pine  Snake  does  cany  the  vin- 
dictiveness  towards  the  rattlesnake  imputed  to  it,  and  any  other 
facts  that  miglit  help  to  a  knowledge  of  the  life-history  of  the 
species,  I  would  be  glad  to  see  notes  on  this  subject  contributed 
to  the  Naturalist,  either  directly,  or  through  the  present  writer. — 
Samuel  Lock.wood,  Freehold,  N.  J. 

A  LrrERARY  Gem.  —  In  that  comedy  of  errors  which  one  0.  G. 
Giebel  caused  to  be  printed  under  the  title  of  Tliesaurua  OrnUhol- 
ogiee — that  treasury  of  blunders — it  is  hard  to  select  the  cham- 
pion error.  But  the  gem  of  this  precious  collection  is  perhaps  at 
p.  96,  where  we  read ;  — "  Lining,  J.,  extract  of  a  letter  with  his 
answers  to  several  queries  sent  to  him  concerning  his  experiments 
of  electricity  with  a  kite  (Faloo). — Pkiloa.  Traiuact.  1755,  xlviii, 
■   757." 

Shade  of  Ben.  Franklin  I— with  a  kite! !  —  Faico ! ! !  Why  did 
not  the  accurate  and  scholarly  Gtebel  say  Falco  longicaudatus — 
for  the  kind  of  "kites"  referred  to,  as  every  little  boy  knows, 
have  several  yards  of  tail !  This  ornithological  item  is  given  under 
head  of  "Anatomy  and  Phy8iol«^y."  We  sighed,  and  mechani- 
cally turned  the  leaves  back  to  look  under  "B"  for  Burton's  Anat- 
omy of  Melancholy,  but  the' inconsistent  Giebel  bad  overlooked 
this ;  perhaps  he  thought  his  book  sad  enough  already.    We  beg 
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to  respectfully  suggeBt  the  followiog  ornithological  titles  for  his 
next  edition : — 

Thackeeat,  W.  M.  Adventures  of  Timotly  Titmarsh  {Panu 
paiustris). 

Husband,  A.  Letter  to  his  Little  Duck  {Anas)  of  a  Wife 
{sponaa),  enquiring  whether  the  Baby  is  etill  a  Creeper  (OrtAia), 
[N.  B.  If  Dr.  Giebel  should  be  in  doubt  under  vbich  one  of  bis 
zxsiii  headings  this  title  should  come,  he  might  pnt  it  under 
"Propagfttio"  or  under  "Monographs  of  FamiIies."J 

PoLicKMAN,  A.  On  the  Jayl-blrds  (Qan-vlua)  and  Gutter-snipes 
{Scolopax  gutturalia)  of  the  metropolis ;  or,  how  to  go  on  a  Lark 
(Alaoda). 

GiEBEL,  C.  G.  Ornithological  evidences  of  Lunacy  (Loon-icy, 
Colyrabita  glacialia) . 

The  European  Cabbage  Botterflt  probably  made  its  appear- 
ance  in  the  neighborhood  of  Cleaveland,  Ohio,  during  the  geason 
of  1873,  but  its  ravages  did  not  attract  special  attentiou  till  the 
summer  of  1874,  when  many  thousands  of  dollars  were  lost  by 
the  wholesale  destruction  of  cabbages  and  cauliflowers  in  this 
section.  We  have  also  received  notice  of  similar  devastation 
among  these  plants  in  Western  Pennsylvania  (1874),  probably 
caused  by  the  larvie  of  this  same  insect  pest.  Fortunately  for  the 
vegetable  gardeners,  however,  the  active  European  parasite  of  the 
Pterts,is  also  on  band,  and  scarcely  less  than  ninety  per  cent,  of 
last  year's  cocoons  are  now  found  more  or  less  completely  filled 
with  individuals  of  the  bronzen  ichneumon-fly  known  as  Ptei-omalui 
pupantm,  either  in  the  larval  or  pupa  state. — T.  B.  Coustock. 

The  Lark  Bunting. — While  with  the  YeHowstone  Expedition 
of  1873,  under  Gen.  Stanley,  I  collected  some  material,  amongst 
which  was  a  nest  of  the  Lark  bunting,  Calamospiza  bicolor 
Bonap.),  containing  three  eggs  of  the  same,  with  one  parasitic 
egg,  which  I  have  every  reason  to  believe  was  that  of  the  Crow 
Black  bird  (Mohtkrus  pecoria  Swainsou),  as  I  am  well  acquainted 
with  the  eggs  of  this  bird,  and  also,  because  it  was  found  at 
the  same  localities,  where  the  Lark  bunting  seemed  to  settle. 
The  nests  of  the  latter  were  generally  found  at  the  head-waters 
of  the  various  streams  running  either  into  the  Heart  or  Big 
Knife  Rivers,  in  fact  Bo  close  to  the  springs  that  in  many  places 
the  ground  was  moist.  The  nests  which  J  found  were  generally 
ander  ot  amongst  tufts  of  grass,  or  other  shrubs  of  a  stunted 
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character.  Mr.  Allen,  who  accompanied  us,  has  probably  de- 
scribed the  nests  and  eggs,  ere  this,  so  I  will  not  go  into  details. 
— W.  HOFFMAS,  M.D. 


GEOLOGY   AND   PALEOHTOItoGT. 

On  the  Ordkk  Ahbltfoda.  —  Prof.  Cope  recently  read  a  paper 
on  tbe  strncture  of  the  feet  of  Bathinodon,  showing  that  they  re- 
sembled in  many  points  tho.'ie  of  the  Elephants  but  differed  in 
others.  He  finds  five  toes  on  each  foot,  which  are  very  short  and 
flimished  with  small  transverse  hoofs.  The  bones  of  the  carpus 
resemble  closely  those  of  Toxodontia.  In  tbe  bind  foot  the 
arrangement  is  like  that  of  the  Elephants  except  that  the  navic- 
ular bone  is  withdrawn  to  the  outer  side  so  as  to  bring  the  cuboid 
and  one  cuneiform  bone  into  contact  with  the  astragalus.  On  tbe 
characters  thus  ascertained  he  based  the  deflnition  of  a  new  order 
of  mammals.  The  Ambhjpoda  which  presents  two  sub-orders,  the 
Pantodonta  represented  by  Bathmodon,  and  the  Dinocerata  rep- 
resented by  Uintatherium. 


ANTHROFOI.OGT. 

Perforation  of  tue  Hdherus  conjoined  wits  FLATTCMEinsii. 
— Associated  with  that  extreme  development  of  platycnemism 
discovered  by  the  writer,  some  years  ago,  in  the  ancient  mounds 
on  the  Detroit  and  Rouge  Rivers,  Michigan,  he  has  found  the  per- 
foration of  the  humerus.  Allusion  is  made  to  that  peculiarity  of 
the  arm  bone  in  which  is  presented  a  communication  of  the  two 
fossie  at  Us  lower  end.  It  is  difficult  to  arrive  at  the  exact 
amount  of  the  percentage  to  which  this  prevails  in  these  mounds ; 
though  there  can  be  little  doubt  that  at  least  50  per  cent,  of  the 
humeri  have  this  characteristic.  This  is  of  interest  as  being  in 
excess  of  that  from  the  mounds  in  other  parts  of  the  country, 
where  it  is  calculated  as  being  only  31  per  cent.  It  is  a  character- 
istic which,  eigniflcantly  enough,  exists  in  the  ape,  pertains  to  the 
negro  in  a  lai^e  degree,  while  it  is  very  rarely  encountered  in  any 
of  the  white  races. 

In  a  tetter  received  last  year  from  Prof.  Busk,  F.  R.  S.,  ho  at- 
taches importance  to  the  writer's  discovery  of  this  conformation 
of  tbe  humerus  being  a  peculiarity  of  platycnemic  man,  and  states 
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Uiat  be  does  Dot  think  such  a  coincidence  bas  been  noticed  else- 
wbere.  At  any  rate  it  has  not  been  so  absolutely  eetabliahed 
beretofore. 

Transitional  Btat«B  of  the  characteristic,  if  tbey  may  be  so 
called,  are  also  seen  in  the  Rouge  River  mound ;  that  is,  instances 
in  which  the  communication  betneen  the  fossfc  is  not  quite  com- 
pleted, the  dividing  wall  being  reduced,  in  some  cases  to  a  very 
tbin  partition,  almost  transparent.  Even  where  the  perforation  is 
aocomplisfaed,  there  is  a  great  variation  in  the  size  of  tba  aperture. 
—  Hbnrt  Gilluah,  Detroit,  Michigan. 

HIOBOSCOFY. 

Atlas  der  Diato^aceen  kunde.— By  Adolf  Schmidt,  assisted 
by  Griindler,  Grunow,  Janesch,  Weissflog  and  Witt.  Publishing 
in  parts,  each  with  four  plates.  To  be  completed  in  from  twenty- 
five  to  thirty  parts.  Three  parts  of  this  magnificent  work  have 
been  received.  Each  plate  contains  firom  fifteen  to  forty  figures. 
The  plates  are  from  photographs  of  original  drawings,  reproduced 
by  some  one  of  the  processes  for  copying  photographs.  It  is  said 
that  nine  thousand  drawings  have  been  prepared  for  the  work. 
Size  of  the  plates,  fourteen  by  nine  and  one-half  inches. 

It  seems  to  be  the  aim  of  the  editors  to  give  every  known  vari- 
ation of  each  species  of  Diatom.  For  example,  plate  seven  has 
forty  variations  of  the  type  Navicula  Smithii  Breb.  =:  N.  elliptica 
W.  S.  Other  genera  and  species  are  treated  in  the  same  manner. 
Two  plates  with  eighty-nine  figures  are  devoted  entii-ely  to  the 
panduriform  Navicula.  The  editors  arc  the  most  renowned  stu- 
dents of  this  department  of  natural  history  in  Germany,  and  the 
work  will  be  indispensable  to  all  workers  in  this  country,  to 
whom  the  writings  of  the  German  diatomists  have  been  almost 
inaccessible,  scattered  as  they  are  among  the  German  periodicals, 
while  for  the  bibliomaniac  it  will  supply  one  of  the  great  books  of 
the  age.  — C.  S. 

Measurement  or  Moller's  Probe  Platte. >  —  Mr.  A.  F.  Dod, 
Secretary  of  the  Memphis  MicroacopiaU  Societt/,  Memphis,  Ten- 
nessee. Dear  Sir:  1  have  this  day  finished  the  measurement  of 
your  probe-platte,  No.  S'^6.  The  first  thirteen  were  measured 
on  the  evening  of  March  twenty-ninth,  by  lamp-light ;  the  rest 
I  R«fM)  before  tbe  MemphU  Uicroscnplcal  Soclelf,  April  10,  Ufa. 
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were  nieaBtired,  and  the  thirteenth  was  remeasured  this  morutng 
by  sanlight.  A  belioatat  was  used  to  give  a  steaily  beam  or  light, 
and  blue  glass  to  make  it  monochromatic.  The  index  error  of  Ihe 
cobvreb  micrometer  was  redetermined  for  the  occasion ;  three  ob- 
servations gave  ^,  5*5,  y'y,  revolutions  respectively.  This  cor- 
rection was  applied  in  all  the  calculations.  All  measurements 
were  repeated ;  all  the  strife  measured  were  counted  at  least  twice. 
In  the  first  five  diatoms,  as  is  well  known,  the  strife  are  not  of 
nnifonn  Sneness  all  over  the  surface  of  the  fruBtuIe ;  in  these,  one 
of  the  measurements  is  made  at  the  coarsest  striation  which  was 
noticed  on  the  fVustuIe ;  and  another  was  made  on  the  same  strite, 
but  at  the  point  where  they  converge  nearest  to  each  other.  Care 
was  taken  not  to  be  deceived  by  spectral  lines.  An  immersion 
sixteenth,  by  Tolles,  having  a  maximum  angle  of  178  degrees,  was 
nseil  in  all  the  measurements : 

1.  TricertUnm  (kTna,      ....         Scounlcd     3^  In  MOCWiTich. 

3.  PEnnulBrU  cobnix.      . 

4.  '•  "  . 
0.  KaTicnla  Irra, 

«.         ■'  " 

ID.  HnnnliuHa  tntermptB, 
II.  "  " 

II.  StaarODelB  phoanicenteroii, 

13.  " 

U.  GrsmEDiIopbara  niuiE 

IS. 

IS.  Flenroalpsn  balliearo, 

IT. 

18.  Plenrailsmi  KcumEiul 

19. 

10.  NltacbiK  ampbloxjs. 

S3.  PlrnnialsniB  uifEDliilai 

U_  •' 

H.  OnuiiniiitopbDr&  ocMDle*, 

M.  •* 

W.  Surirells  gflmniB ;  m 


I.  N<Uabl>  BlsmDldo, 
I.  FieDToiignut  b«lol«. 
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17  counted    W^  iDl-: 


SB. 

C7m«tlplea 

ir.eUlpti«C      .'      . 

40. 

«, 

43. 

NiUclila  curTolR.        .      .      . 

44. 

4B. 

■  pellncida. 

48. 

" 

In  case  yoii  should  at  any  time  require  it,  I  can  specify  more  in 
detail  wliat  part  of  each  frustule  was  subjected  to  measurement. 
I  have  given  all  the  observations  in  order  that  by  comparing  them, 
you  may  see,  in  the  case  of  the  coarse  diatoms  which  are  very 
easy  to  measure,  the  amonnt  of  variation  in  coarseness  on  the 
same  frustule ;  and,  in  case  of  the  finer,  which  more  easily  admit 
of  some  error  in  measurement,  the  degree  of  accuracy  shown  by 
the  accordance  of  different  observations. 

It  is  not  till  I  ^all  have  naeaaured  several  copies  of  Moeller's 
probe-platte,  that  it  will  be  proper  or  worth  while  to  make  any  de- 
tailed comparisons  of  the  results.  It  may,  however,  be  remarked 
that  the  two  specimens  of  T.  favus  differ  as  much  as  nineteen  or 
twenty  per  cent.  Two  vary  from  fifteen  to  twenty  per  cent ;  two 
vary  from  ten  to  fifteen  per  cent ;  six  vary  fi-om  five  to  ten  per 
cent ;  ten  vary  leas  than  live  per  cent ;  as  compared  with  my 
probe-platte.  The  average  variation  between  the  measurements 
of  the  corresponding  diatoms  of  the  two  plates  is  six  and  nine- 
tenths  i)er  cent ;  the  averse  of  all  the  variations  shows  your 
platte  to  have  its  fVustules  five  per  cent,  finer  than  mine.  The 
samples  of  Amphipleura  pellucida  on  the  two  plates  agree  within 
three  and  two-tenths  per  cent. —  Very  truly  yours,  Edward  W, 
MoKLET,  Hudson,  0.,  April  10,  1875. 

Aherican  Association. — A  full  representation  of  those  inter- 
ested in  the  microscope  is  especially  desirable  at  the  Detroit  meetr 
ing  of  the  A.  A.  A.  8.,  commenciDg  on  the  lltb  of  next  August, 
as  it  is  desired  to  take  steps  toward  the  organization  of  a  Micro- 
scopical Society,  either  as  a  separate  society  or  club,  or  ae  a  sub- 
section of  the  large  Association.  There  is  a  very  general  desire 
for  a  society  of  American  microscopists,  and  it  is  believed  that 
such  a  society  can  obtain  general  attendance  from  the  whole 
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coQDtry  only  at  the  time  and  place  of  meeting  of  the  A.  A.  A.  S., 
to  say  nothing  of  the  other  very  great  advantages  of  meeting  Id 
connection  with  that  prominent  organization. 

NOTES. 

The  Boston  Daily  Advertiser,  in  a  recent  criticism  on  the 
"  Statement  of  the  Theory  of  Education  in  the  Unite<I  States  of 
America,"  a  pamphlet  issued  by  the  Bureau  of  Education  in 
Washington,  offers  the  following  forcible  remarlcs,  which  illustrate 
very  fairly  how  favorably  the  educational  ideas  of  our  best  scien- 
tific men  are  received  by  the  intelligent  part  of  the  community : 

"  Another  point  liinted  at  by  the  pamphlet  is  the  excessive  regard 
paid  to  the  text-boott.  The  general  system  of  instruction  lays 
special  emphasis  on  the  use  of  text-books,  and  tlie  prevalent  ten- 
dency is  toward  giving  the  pupil  an  initiation  into  the  method  of 
using  the  printed  page  iu  the  form  of  books  and  periodicals  for 
the  purpose  of  obtaining  information  from  the  recorded  experience 
of  his  fellow-men,  but  in  many  schools  and  systems  of  schools, 
equal  or  greater  stress  is  laid  upon  the  practical  method  of  con- 
ducting investigations  for  the  purpose  of  verifleation  and  of  origi- 
nal discovery.  We  presume  thai  the  last  clause,  though  rather 
obscure,  points  at  object  lessons,  field  study  aud  the  use  of  the 
iaboratoiy,  but  the  words  employed  elsewhere,  "the  prevailing 
custom  in  American  schools  is  to  place  a  book  in  the  hands  of  the 
diild  when  he  Srst  enters  school,  and  to  begin  his  instruction  with 
teaching  hira  how  to  rea<1,"  sufficiently  express  the  fundamental 
notion  of  practical  education  as  it  prevails  in  America.  The  omis- 
sion, on  tlie  one  hand,  of  a  public  Kindergarten  as  initiatoryj  and 
the  close  succession  of  text-books  in  every  department  of  study, 
expose  one  evil  in  our  system  which  is  not  likely  to  be  eradicated 
by  any  formal  enactment  or  introduction  of  new  systems,  but  only 
1^  the  gradual  emancipation  of  the  human  mind  Irom  its  present 
subjection  to  the  printing-press.  The  extent  to  which  the  present 
system  is  carried  is  appalling  when  we  consider  it  fairly.  The 
teacher  is  in  danger  of  being  buried  under  the  accumulation  of 
text-boobs;  not  only  the  whole  field  of  experimental  science  is 
still  largely  in  bondage  to  the  printed  page,  but  the  whole  field  of 
scientific  observation  is  in  danger  of  beiug  cultivated  thi-ough  the 
medium  of  text-books  whicli  do  not  tend  to  lead  the  young  student 
to  nature,  but  offer  themselves  as  a  substitute  for  nature.  We 
look  indeed  to  natural  science  and  natural  history  as  the  appointed 
means  fur  freeing  the  human  mind  in  this  direction.  The  teacher 
who  learns  to  instruct  his  classes  by  direct  observation  of  nature 
will  begin  to  apply  the  same  principle  in  other  departments  of 
Study.    English  literature,  for  ezafiiple,  will  be  Uught  less  by 


Digit  zed  by  Google 


means  of  t«xt-b(X>ks  about  the  subject  tban  by  direct  contact  with 
literature  itgelf." 

The  Bulletin  of  the  U.  S,  Geological  and  Geographical  Survey 
of  the  Territories,  F.  V.  Hayden  in  charge  (No.  4,  second  series, 
Jnne  10,  1S73),  contains  "Notes  on  the  Surface  Features  of  the 
Colorado  or  Front  Range  of  the  Kocky  Mts. ;"  by  F,  V.  Hayden, 
illustrated  with  fine  panoramic  views  of  the  Colorado  Mountains. 
"The  Tertiary  Pbysopoda  of  Colorado,"  by  S.  H.  Scudder,  and 
"Outlines of  a  Natural  Arrangement  of  the  Falconidie,"  by  Rob- 
ert Riilgway,  with  nnmcrous  outline  cuts.  We  have  also  received 
a  "Prcliuiinary  Map  of  Central  Colorado,  showing  the  region  sur- 
veyed in  1873-4."  by  Hayden's  Geological  and  Geographical 
Survey  of  the  Territories. 

The  "Annual  Record  of  Science  and  Industrj-  for  1874,"  edited 
by  S(>encer  F.  Baird,  with  the  aasiatauce  of  eminent  men  of  sci- 
ence, has  recently  been  published  by  Harper  4  Brothers.  It  ia  a 
large  12nio  of  665  pages.  This  annual  baa  met  with  the  approval 
of  scientific  as  well  as  general  stndenta,  and  is  the  most  reliable 
and  convenient  book  of  the  sort  published  in  the  language.  Sev- 
eral  new  features  have  )>een  introduced,  which  make  the  present 
volume  still  more  useful  than  its  predecessors. 

In  an  article  in  the  "  American  Journal  of  Science,"  for  May, 
"On  Dr.  Koch's  Evidence  with  regard  to  the  Cotemporaneity  of 
Man  and  the  Mastodon  in  Missouri,"  Professor  Dana,  on  a  review 
of  the  evidence,  thinks  there  is  sufficient  reason  for  regarding  Dr. 
Koch's  evidence  very  dovbtful,  but  that  future  disooveriea  will  es- 
tablish man's  contemporaneity  with  the  mastodon,  for  he  existed 
in  Europe  long  before  the  extinction  of  the  American  mastodoD. 

Sachs'  elaborate  and  comprehensive  "Text-book  of  Botany, 
Morphological  and  Physiological,  has  been  translated  and  anno- 
tated by  Alfred  W.  Bennett,  assisted  by  W.  T.  Thiselton  Dyer, 
both  excellent  authorities.  The  work  is  published  in  sumptuous 
style  by  Messrs.  Macmillan.  Price  $12.50.  Received  from  A.  A. 
Smith  &  Co.,  Salem.     For  sale  by  Lee  <&  Shepard,  Boston. 

A  VALUABLE,  illustrated  article  on  the  Potato  rot,  by  Professor 
W.  G.  Farlow,  appears  in  the  "Bulletin  of  the  Bussey  Institu- 
tion,"  Part  iv. 
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ALASKAN   MUMMIES. 

BT  W.  a.    DALL. 

For  nearly  a  hundred  years  it  baa  beeo  known,  throngb  the 
qDaint  acconnts  of  the  early  voyagers,  that  certain  tribes  of 
soDthem  Alaska  preserved  the  bodies  of  their  dead.  Up  to  a 
very  recent  period,  however,  no  examples  of  this  practice  had 
reached  any  ethnological  uiuaeum,  or  fallen  under  the  observation 
of  any  scientific  observer.  When  the  territory  was  purchased, 
had  it  continued  as  accessible  as  during  1868,  it  might  have  rea- 
sonably been  expected  to  attract  many  investigators  in  Natural 
History  and  Ethnology,  whose  chief  difficult;  would  have  been  an 
embarras  de  richesse.  But  private  interest  and  public  indifference 
united  to  seal  it  up  from  inspection.  Naturalists  generally  are 
less  easily  muzzled  than  poorly  paid  political  appointees,  and 
hence  the  obstacles  thrown  in  the  way  of  exploration  have  been 
BO  great  that  we  can  hardly  wonder  that  so  few  have  been  able  to 
enter  this  rich  and  interesting  field. 

Uuring  the  bst  four  or  five  years,  the  investigations  of  M. 
Alphonse  Pinart,  and  of  the  writer,  have  spread  among  the  resi- 
dents of  the  territory  some  knowledge  of  the  value  attached  to 
the  ethnological  material  which  surrounds  them,  and  to  this  bet 
we  owe  the  collection  and  preservation  of  much  that  Is  of  interest. 
Among  other  things  which  have  come  to  hand  in  this  manner  are 
the  only  specimens  of  Alaskan  mummies  extant. 

BnMrad.  iBuMlniio  Aetaf  Conirm,  In  lb*  tmt  UTLbT  Uis  Pbabodt  jLcADUtr  OF 
BcnncK,  In  Uw  Offlse  of  tbs  Ubrmrliii  of  Cmicnw,  U  WitblnftDn. 
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The  practice  of  preaeiring  the  bodies  of  the  dead  was  in  vogne 
among  the  inhabitants  ot  the  Aleutian  Islands  and  the  Kadiak 
archipelago  at  the  time  of  tbeii  discoTery,  and  probably  had  been 
the  custom  among  them  tor  ceutories.  We  find  nothing  of  it  on 
tiie  mainland.  It  is  curious  to  trace  the  cnatoma  of  tbe  wild  tribes 
in  this  respect  in  connection  with  their  external  surronndings.  In 
tbe  Chukcbee  peninsula  on  the  Asiatic  side  of  Berli^  Strait,  there 
is  no  soil  In  many  places.  The  substratum  of  granitoid  rock  is 
broken  by  the  fWist  into  hundreds  of  angular  fir^meDts,  which  an 
covered  with  a  thin  coating  of  various  mosses,  which  may  be 
stripped  off  in  great  pieces  like  a  blanket.  There  are  no  trees 
and  but  little  driftwood.  Burial  is  impracticable,  cremation  im- 
possible, and  the  natives  expose  their  dead  od  some  hillside  to  the ' 
tender  mercies  of  bears,  d<^  and  foxes. 

In  the  Yukon  valley  at  a  short  distance  below  the  surface  the 
soil  is  permanonlly  IVozen,  and  excavation  without  iron  tools  ex> 
tremely  difficult.  But  Umber  abounds,  and  the  bodies  of  the 
dead,  doubled  np  to  economize  space,  are  placed  in  wooden  coffins 
which  are  secured  without  nails  and  elevated  above  the  surface  of 
the  earth  on  four  posts.  To  scare  away  wild  beasts  poles  are 
frequently  erected  around  the  coQln,  bearing  long  strips  of  lUr  or 
doUi  which  are  agitated  by  the  wind. 

The  poor  and  ftiendless  may  be  simply  covered  with  a  pile  of 
1<^B,  secured  by  heavy  stones';  but  in  general  tiie  method  is  as 
above.  Various  modifications  are  found  in  various  localities ;  the 
coffin  on  the  lower  Yakon  is  sometimes  filled  in  with  day,  packed 
hard ;  and  the  Nowikakhat  Indians  sometimes  place  their  dead 
erect,  surroonded  by  hewn  timbers  secured  like  tbe  staves  of  a 
cask. 

On  the  islands  the  soil  is  unfrozen  and  there  are  no  obstacles  to 
digging.  But  wood  Is  only  found  on  the  shotes,  drifted  by  tUe 
ocean  currents,  and  usually  not  in  large  quantities.  However 
there  are  no  wild  animals  to  disturb  the  remains;  the  beetling 
clifi^  which  are  found  on  every  hand,  shattered  by  ftequent  earth' 
quakes,  afford  in  the  talus  of  broken  rock  at  their  bases,  abundant 
and  convenient  rock-ebelters.  Here  the  natural  depositories  exist, 
of  which  the  natives  have  availed  themselves.  On  all  these  cus- 
toms, originally  prompted  by  the  bare  necessities  of  the  case,  the 
slow  development  of  sentiment  and  feeling  (which  undoubtedly 
does  take  place  in  savage  people,  though  we  may  not  be  able  to 
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trace  its  growtb)  has  grafted  animistic  ideas,  and  semi-religious 
rites  and  ceremonies.  Thus,  the  original  atilitarianism  is  more  or 
less  completely  masked  or  concealed.  It  ia  a  singnlar  fact  that 
no  people  bare  ever  adopted  tiie  plan  or  committing  their  dead  to 
these*. 

Without  attempting,  at  present,  to  trace  the  growth  of  the  cus- 
tom, I  will  bri^y  describe  the  method  adopted  by  the  Eanii^  and 
Alent  branches  <tf  the  Eskimo  stock,  in  preserving  the  dead. 
The  deti^  are  partly  given  in  the  older  voyages ;  and  have  been 
eonfirmed  and  supplemented  by  an  examination  of  a  lai^  number 
<^  the  mammies,  and  tiie  traditions  of  the  present  natives. 

The  body  was  prepared  by  making  an  opening  in  the  pelvic  re- 
gion and  removing  ail  the  internal  oi^ans.  1%e  cavity  was  then 
filled  with  diy  grass  and  the  body  placed  in  mnning  water.  This 
in  a  short  time  removed  most  of  the  fatty  portions,  leaving  only 
the  skin  and  muscular  tiasues.  The  kuees  were  then  brought  up 
to  the  chin,  and  the  whole  body  secured  as  compactly  as  possible 
by  cords.  The  bones  of  the  arms  were  sometimes  broken  to  ^tciU 
itate  the  process  of  compression.  In  this  posture  the  remains 
were  dried.  This  required  a  good  deal  of  attention,  the  eznding 
moisture  being  carefully  wiped  off  IVom  time  to  time.  When 
tboronghly  dried  the  cords  were  removed  and  tiie  body  naually 
wrapped  in  a  shirt,  made  of  the  skins  of  aquatic  birds  with  the 
feathers  on,  and  variously  trimmed  and  ornamented  with  exceed- 
ingly fine  embroidery.  Over  this  were  wrapped  pieces  of  matting 
made  of  Elymu$  fibre,  careAilly  prepared.  This  matting  varies 
from  quite  coarse  to  exceedingly  fine,  the  best  rivalling  the  most 
delicate  work  of  tbe  natives  of  Fayal.  It  is,  indeed^  quite  impos- 
sible to  conceive  of  finer  work  done  in  the  material  used. 

The  matting  was  frequently  ornamented  with  checks  and  stripes 
of  colored  fibre,  witb  small  designs  at  the  intersections  of  the 
stripes,  and  with  the  rosy  breast-feathers  of  tbe  Lewcosticte  sewed 
into  it.  Over  tiiis  sometimes  a  water  proof  material,  made  ttom 
the  split  intestines  of  the  sea  lion  sewed  tt^ther,  was  placed. 
Tiie  inner  wrappings  vary  in  number  and  kmd  but  they  are  all  re- 
ferrible  to  one  or  the  other  of  the  above  kinds.  Outside  of  these 
were  usually  the  skins  of  the  sea  otter  or  other  tai  animals,  and 
tbe  whole  was  secured  in  a  case  of  sealskins,  coarse  matting  or 
similar  material  secured  firmly  by  cords  and  so  arranged  as  to  be 
capable  of  suspension. 
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The  case  was  aometimeB  cradle  shaped,  especially  when  the 
body  was  that  of  aD  iofant.  On  these  occasions  it  was  often  of 
wood,  ornamented  as  highly  as  their  resources  would  allow, 
painted  with  red,  bine  or  green  native  pigments,  caired,  adorned 
with  pendants  of  carved  wood  and  suspended  by  braided  cords  of 
whale  sinew  trota  two  wooden  hoops,  like  the  arches  ased  in  the 
game  of  croquet. 

The  innermost  wrapping  of  infants  was  usually  of  the  finest 
ftar,  and  from  the  invariable  condition  of  the  contained  remtuns  it 
is  probable  that  the  bodies  were  encased  without  undergoing  the 
process  previously  described.  The  practice  of  suspension  was 
undoubtedly  due  to  a  desire  to  avoid  the  dampness  induced  by 
ocmtact  with  tiie  soil.  The  bodies  of  infants  thns  prepared  were 
often  retained  in  the  house,  by  the  fond  mother,  for  a  long  time. 
Afterwards  they  were  sometimes  suspended  in  the  <^n  air ;  bnt 
adults  were  as  far  aa  I  have  been  able  to  find  out,  invariably  oon- 
signed  to  caves  or  rock-shelters. 

Among  the  localities  which  have  been  visited  personally  1:^  the 
writer,  are  caves  in  Unga,  one  of  the  Shumagin  Islands,  and 
others  on  the  islands  of  Amaknak  and  Atka,  farther  west.  In 
all  of  these  the  remains  of  mnmroies  existed ;  but  the  effect  of 
ftklling  rock  from  above,  and  great  age,  had  in  all  the  caves  except 
that  of  Ungn,  destroyed  the  more  perishable  portions  of  the  re- 
mainsi,  and  in  the  latter  place  only  fragments  remained. 

Many  stories,  however,  came  to  hand  in  relation  to  a  cave  on 
the  "Islands  of  the  Fonr  Monntains"  west  of  Unalashka,  where 
a  large  nnmber  of  perfectly  preserved  specimens  were  Btad  to  ex- 
ist, in  relation  to  which  the  following  legend  was  cnirent  among 
the  natives. 

Many  years  ago>  there  lived  on  the  island  of  K^mil  (one  of 
the  Four  Monntuns)  a  celebrated  chief  named  Kat-hay-a-knt-chak, 
small  of  stature  but  much  feared  and  respected  by  the  adjacent 
natives  for  his  courage  and  snccess  in  hunting.  He  had  a  sod 
whom  he  fondly  loved,  and  who  was  about  fifteen  years  old.  For 
this  son  he  made  a  bidarka  (or  skin-boat)  highly  ornamented  and 
of  small  size.  When  it  was  finished,  the  boy  entreated  bis  fUher 
for  permission  to  try  it,  and  after  much  coaxing  was  permitted  to 
do  80,  on  condition  that  he  did  not  go  far  fW>m  the  shore.     After 
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seeing  the  boat  saTely  launched  the  father  aat  on  the  hillside 
watching  its  progress.  The  boy  became  interested  in  the  pursuit 
of  a  diTlng  bird  at  which  he  threw  his  dart  and  which  receding 
from  the  shore  carried  the  boy  away  in  pursuit,  forgetful  of  his 
promise. 

His  father  shouted  to  him  but  the  boy  waa  too  tar  away  to  hear, 
and  presently  it  becoming  dusk,  he  could  no  longer  see  him  and 
ttie  chief  retomed  to  hia  dwelling. 

The  boy  did  not  become  conscious  of  the  distance  he  bad  pad- 
dled until  out  of  sight  of  his  own  island,  and  in  the  darkness  he 
made  for  the  nearest  shore. 

In  those  days  an  Aleut  marrying  into  another  family  was  accus- 
tomed to  leave  his  wife  with  her  people,  at  least  for  a  certain  time ; 
and  a  native  of  another  island  who  bad  married  a  daughter  of  the 
chief  was  on  his  way  to  visit  his  wife  when  he  saw  a  little  canoe 
in  front  of  him  and  recognized  his  little  brother-in-law.  The  boy 
did  not  however  recognize  the  native,  and  supposing  himself  pur- 
sued paddled  away  as  fast  as  .he  could.  The  brother-in-law  tried 
to  frighten  him  by  throwing  darts  at  his  canoe,  and  threw  one  so 
carelessly  that  it  hit  the  boy's  paddle  and  his  canoe  overturned. 
The  brother-in-law  made  all  speed  to  catch  up  with  him  and  at- 
tempted to  right  the  boat^  bnt  he  could  not  do  it,  the  boy,  as  ia 
the  custom,  being  tied  into  the  a^rture  in  the  top  ;  until,  when  he 
did  succeed,  he  found  that  the  boy  was  dead.  Uis  grief  may  be 
imagined,  and  at  first  he  thought  of  abandoning  the  canoe  where  it 
was,  but  OD  reflection  he  took  it  to  the  landing  at  Kagimil  and  se- 
curing it  in  the  kelp,  that  it  might  not  float  away,  be  returned  to 
his  own  island  without  having  seen  his  wife. 

In  the  morning  the  chiefs  servants  brou^t  it  in,  and,  to  his 
great  sorrow,  Eat-hay-a-knt-chak  recognized  bis  beloved  son. 

He  caused  the  body  to  be  prepared  for  burial,  and  when  the 
prepyaUon  was  complete  he  sent  for  all  ttie  people  of  the  Four 
Mountain  Islands  to  unite  in  the  ceremonies  of  depositing  the 
body  in  the  place  where  the  Aleuts  were  used  to  put  their  dead. 
Tlie  people  collected,  and  tt^ether  with  the  chief  and  his  family 
formed  in  procession,  with  songs  of  lamentation,  beating  the 
native  tambourines  on  the  way  to  the  burying  place.  It  was 
autumn  and  some  snow  was  on  the  ground  which  the  warm  sun 
had  partially  melted.  On  the  road  lay  a  lai^e  flat  stone.  The 
sister  of  the  boy,  who  was  great  with  child,  having  her  eyes  cov- 
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ered,  did  not  see  the  stone,  slipped,  and  Tell,  iqjoring  herself  se- 
verely, and  bringing  on  premature  delivery,  whicti  caused  her 
death  with  that  of  the  infant,  on  the  spot.  Now  the  poor  old 
chief  had  three  to  bury  instead  of  one.  So  be  ordered  the  pro- 
cession to  return  to  the  village,  bearing  the  dead  with  them. 

He  then  had  a  cave  near  his  boose,  whidi  had  been  used  as  a 
place  for  storage,  cleaned  out,  and  after  due  preparation,  the 
bodies  were  deposited  in  this  cave,  and  witii  them  many  seaK>ttflr 
skins,  implements,  weapons,  and  all  the  personal  effects  of  the 
dead.  He  then  distaribnted  presents  and  food  to  the  people,  saying 
Ihat  he  intended  to  make  of  this  cave,  a  mausolenm  fax  his  family ; 
and  that  when  he  himself  should  die  it  was  his  desire  to  be  placed 
there,  with  hb  children.  He  then  told  Ihem  to  eat  and  drink  as 
much  as  they  desired,  but  as  for  bimseir  he  should  fast  and  weep 
for  his  children.  His  wishes  were  carried  out,  and  he  was  placed 
in  the  cave  after  his  death,  and  since  that  time  tiie  Four  Honntain 
Islands  have  been  abandoned  as  a  place  of  residence  by  tba 
natives  and  only  occupied  by  casual  parties  of  hunters. 

The  writer  attempted  in  1873  to  reach  this  locality,  but  bad 
weather  prevented  anchoring ;  as  tbe  shores  are  mostly  predpitooa, 
and  there  are  no  bartxHrs.  In  tbe  summer  of  1674,  however,  the 
captain  tA  a  trading  vessel  sent  there  to  take  off  a  parl^  <tf 
hanters,  was  guided  by  some  of  them  to  the  cave,  and  succeeded 
in  removing  all  the  p^ect  mammies  and  ancb  implements  and 
otiier  ethnological  material  as  coold  be  foand.  Through  the  lib- 
erality of  tbe  Alaska  Com.  Co.  these  remains  have  been  received 
by  tbe  National  Maaeum  and  a  carefhl  and  detailed  aoooont  of 
them  has  been  prepared. 

Most  of  the  mummies  were  wrapped  up  in  skins  or  matting  as 
previously  described,  bot  a  few  were  encased  in  tmaea  covered 
with  sealskin  or  fine  matting,  and  still  retaining  the  unew  gtnm- 
mets  by  which  they  .were  suspended.  These  cases  were  five^ided, 
the  two  lateral  ends  snbtriangular ;  the  back,  bottom  and  sloping 
top,  rectangular,  like  a  boggy  top  turned  upside  down. 

With  them  were  found  some  wooden  dishes,  a  few  small  iroiy 
carvings  and  toys,  a  number  of  other  implements,  but  no  weapons 
except  a  few  lance  or  dart  heads  of  stone.  Two  or  tbree  women's 
work  bags  with  their  accumulated  scraps  of  embroidery,  sinew, 
tools  and  raw  materials  were  among  the  collection. 

While  space  will  not  sufilce  here  to  describe  tlus  material  ia 
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detail,  it  may  be  mentioned  that  it  contained  tliirteen  complete 
mommies,  fVom  infants  to  adults,  two  of  which  were  retained  in 
California ;  and  two  detached  Ekulls. 

None  of  the  material  showed  any  signs  of  civilized  influences, 
all  was  of  indigenous  production,  either  native  to  the  islands,  or 
derived  from  intor-native  traffic  or  drift  wood.  The  latter  com- 
prised a  few  pieces  of  pine  reain  and  bark,  birch  bark,  and  firag- 
ments  of  reindeer  skin  from  Aliaaka  Peninsula. 

It  will  thus  be  seen  that  this  is  one  of  the  most  important  addi- 
tions  to  onr  knowledge  of  the  prehistoric  condition  of  these 
peofde.  So  far  as  the  specimens  differed  l^om  those  in  use  in 
more  modem  times  they  resembled  more  nearly  the  implements  in 
use  among  the  Eskimo  of  the  nuunlond.  The  remains  are  all 
those  of  true  aboriginal  Aleuts. 

The  Kanlagmnt  Eskimo,  inhabiting  the  peninsula  of  Aliaska,. 
tiie  Kadiak  archipelago  and  the  islands  south  of  the  peninsula, 
added,  to  the  practice  of  mummil^ing  the  dead,  the  custom  of 
preparing  the  remains  in  some  cases  in  natural  attitodes,  dressing 
them  in  elaborately  ornamented  clothing  sometimes  with  wooden 
armor,  and  carved  masks.  Tbey  were  represented,  women  as 
serving  or  nnreing  children ;  hunters  in  the  chase,  seated  in  canoes 
and  transfixing  wooden  effigies  of  the  animals  tbey  were  wont  to 
pursue ;  old  men  beating  the  tambourine,  their  recognized  employ- 
ment  at  all  the  native  festivals.  During  the  mystic  dances,  for- 
merly practised  before  a  stuffed  image,  the  dancers  wore  a  wooden 
mask  which  had  no  eye-boles,  but  was  so  arranged  that  Uiey  could 
only  see  the  ground  at  their  feet.  At  a  certain  moment  tbey 
thought  that  a  spirit,  whom  it  was  death  or  disaster  to  look  upon, 
descended  into  the  idol.  Hence  the  protection  of  the  mask.  A 
similar  idea  led  them  to  protect  the  dead  man,  gone  to  the  haunts 
of  spirits,  from  the  sight  of  the  supematnral  visitor.  After  their 
danc^  were  over  the  temporary  idol  was  destroyed. 

We  found  many  relics  of  this  practice  in  the  Unga  Caves. 

In  Kadiak  still  another  custom  was  in  vogue.  Those  natives 
who  hunted  the  whale  formed  a  peculiar  caste  by  themselves. 
Although  highly  respected  tor  their  prowess  and  the  important 
contributions  they  mode  to  the  food  of  the  community,  tbey  were 
considered  during  the  hunting  season  as  unclean.  The  profession 
descended  in  families  and  the  bodies  of  snccessnil  hunters  were 
preserved  with  religions  care  by  their  successors.     These  mum- 
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micB  were  hidden  away  in  caves  only  knowa  to  the  possessors. 
A  certain  lack  was  supposed  to  attend  the  possession  of  bodies 
of  Bucceesful  hunters.  Hence  one  whaler,  if  he  could,  woold  steal 
the  mummies  belonging  to  another,  and  secrete  them  in  his  own 
cave,  in  order  to  obtain  success  in  his  profession. 

While  M.  Pinart  was  in  Kadiak,  he  heard  of  the  existence  of 
one  of  these  mummies  but  was  unable  to  discover  the  locality. 
Ailerwards  Mr.  Sheeran,  the  U.  S.  Deputy  Collector  of  the  port 
of  Kadiak,  through  a  pecnliar  superstition  of  the  chriatianized(?) 
natives,  was  able  to  discover  and  secure  it.  It  appears  that 
though  nominally  all  members  of  the  Greek  Church  tbey  still  have 
great  faith  in  the  supersUtions  of  their  ancestors,  and  while  the 
whaleman's  superstition  has  passed  away,  the  natives  stUI  re- 
garded the  mummy  as  possessing  the  power  of  averting  the  ill 
nature  of  evil  spirits,  and  consequently  were  accustomed  to  take 
to  it  the  first  berries  and  oil  of  the  season.  This  they  asserted, 
the  mummy  ate,  as  the  dishes  were  always  empty  when  they  re- 
turned for  them.  Thus  annually,  tbey  flirnished  the  foxes  and 
spermophiles  with  a  feast.  By  watching,  when  the  spring  offering 
was  made,  the  locality  was  detected.  The  mummy  was  secured  by 
Mr.  Sheeran  and  placed  in  an  outbuilding  near  his  bouse.  During 
the  season  the  natives  came  to  him  and  remonstrated  at  his  not 
feeding  the  dead  man  aufflciently ;  for  be  had  been  seen  by  a 
native  watchman  one  foggy  night,  prowling  about  the  town,  pre- 
sumably in  search  of  food. 

This  mummy  was  only  covered  with  a  tattered  gut-shirt  or 
kamlayka,  was  in  a  squatting  posture,  and  held  in  his  hand  a 
stoneheaded  lance,  on  the  point  of  which  was  transfixed  a  rude 
figure  cut  out  of  sealskin,  supposed  by  the  natives  to  represent 
the  evil  spirits  which  he  held  in  check.  It  was  that  of  a  middle 
aged  man  with  hair  and  tissues  in  good  preservation. 
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TI.     THE   POLYZOA. 
The  Polyzoa  or  moss  animalB  derive  their  common  name  fVom 
their  resemblance  to  mosees.    For  example,  the  fVesh  water  Frederi- 
rig.i». 


Fig.  ise. 


Fi«*li  wM«r  Polf  aoOB. 

ceSa  WalcoUli  (I^^g.  185,  after  Hyatt)  would  easily  be  mistaken  for 
moss  growing  on  a  submerged  stick.  The  marine  species  have  emall- 

FUr.l97. 


Bnncblng  Uulne  Potjtood. 
er  cells  and  form  mat-like  encrustations,  as  in  Membranipora  (Fig. 
166,  cells  enlarged) ;  or  as  in  Myrioxoum  ntbgracUe  (Fig.  187), 
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they  fonn  a  coral-like  branching  maaa.  On  minifying  these  cells 
when  the  animal  is  alive  and  extended  ftom  its  cell,  each  polyplde, 
as  it  is  called,  appears  with  its  crown  of  tentacles  somewhat  like  a 
Sabellid  worm.  Tbia  crown  ot  tentacles  surrounds  the  mootb, 
which  leads  by  an  oesopbagns  into  the  throat  and  a  stomadi,  tiie 
latter  bent  so  that  the  intestine  beyond  enda  very  near  the  mooUi ; 
the  polypide  is  thus  bent  on  itself  within  the  cell  (cyatld)  and  its 
tiody  Is  drawn  Id  and  out  by  muscles.  Attached  to  the  end  of  Uie 
fold  of  the  stomach  is  a  cord  (ftmicalns)  holding  the  ovaiy  in 
place,  which  extends  back  to  the  end  of  the  cyatid,  aa  we  may 
call  the  cell. 

Allman  regards  the  polypide  and  cystid  as  separate  IndiTidoala. 
Now  in  confirmation  of  this  view  we  have  the  singular  genus  Lox- 
osoma,  which  is  like  the  polypide  of  an  ordinary  Polyzoan,  but 
does  not  live  in  a  cell.  On  the  other  band,  we  know  of  no  cyatids 
which  are  without  a  polypide  (Nitsche). 

The  afflnitiea  of  the  Polyzoa  to  the  worms  are  qnite  decided. 
In  the  Phoronis  worm,  which  ia  allied  to  Sipunculus,  we  have  the 
alimentary  canal  fiexed,  and  the  anua  situated  near  the  mouth. 
The  Folyzoa  have  but  a  single  pair  of  nerve  ganglia,  and  in  some 
cases  a  tubular  heart.  The  fresh  water  species  are  the  higher, 
and  are  called  FhylactoUemata ;  the  marine  species  are  termed 
Gymnolemata.  All  the  Folyzoa  are  hermaphrodite,  the  ovaries 
and  male  glands  residing  in  the  same  cystid. 

Development  of  the  Polyzoa. — Remembering  that  the  cystida 
stand  in  the  same  relation  to  the  polypides  as  the  hydroids  to  ttie 
medusffi,  as  Nitsche  Insista,  we  may  regard  the  polypides  as  sec- 
ondary individuals,  produced  by.  budding  from  ttie  cyatids.  The 
large  masaea  of  cella  forming  the  moss  animal,  which  ia  thua  a 
compound  animal,  like  a  coral  stock,  arises  by  budding  out  from  a 
primary  cell.  The  budding  process  begins  in  thft  endocyst,  or 
inner  of  the  double  walls  of  the  body  of  the  cystid,  according  to 
Nitsche,  but  according  to  an  earlier  Swedish  ohaerver,  F.  A.  Smitt, 
ftom  certain  fat  bodies  floating  in  the  cystid. 

Nitsche  has  observed  the  life  bistoiy  of  Fluatra  membranaeea. 
He  has  traced  the  badding  of  one  cell  or  zocecium  (representing 
the  cystid  individual)  trom  another.  During  this  process  the  poly- 
pide within  decays,  leaving  as  a  remnant  the  so-called  "brown 
body,"  regarded  by  Smitt  as  a  secretion  of  the  endocyst  and  germ 
of  a  new  polypide.    After  the  lose  of  its  first  polypide,  It  can  pro- 
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doce  a  new  one  bj  budding  ftom  tfae  endocyst  on  the  eide  of  the 
stomach.  In  Loxosoma,  young  resembling  the  adult,  bad  out  like 
polype. 

Nitsche  does  not  regard  this  budding  prooeHS  as  an  alternation 
of  generations,  but  states  that  in  Polyzoa  of  the  fiimily  Veeica- 
Iwriidffi,  this  may  occur,  as  in  them  some  cystids  form  the  8tem, 
and  others  (the  zocecia)  produce  the  eggs. 

The  Polyzoa  produce  winter  and  summer  eggs,  the  winter  eggs, 
called  tiatoblaatg,  being  protected  by  a  hard  shell.    Pig.  188,  after 


Bgg  or  FMHaatfllla  magniflca, 

Hyatt,  represents  the  winter  e^  of  PecttnafeUa  magnifica,  with 
spines,  lliese  winter  ^gs  crowd  the  zocecia,  and  may  be  found 
in  them  after  the  polypides  have  decayed. 

Grant  first  described  the  ciliated  young  of  the  Polyzoa.    The 
Swedish  naturalists,  Lov^n  and  Smitt,  have  described      tig.  isa. 
the  development  of  the  young  Lepraiia  paUasiana, 
which,  after  passing  through  a  true  morula  condition, 
issoes  tiovi  the  egg  as  a  flattened  ciliated  sphere  with 
s  ungle  band  of  lai^r  cilia  surrounding  one  end. 

Our  figure  (189)  is  copied  ttom  Ctapar^e's  memoir, 
and  represents  the  larva  of  Bugvia  avicularia  immo-     poiy^Hin 
diately  aft«r  escaping  ttom  the  egg.     After  swimming        >>"^ 
about  for  a  while  as  a  spherical  ciliated  larva,  with  a  bunch  of 
larger  cilia  (flagellam)  at  one  end,  it  elongates,  looses  its  cUia  and 
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flag«llam,  and  soon  the  polypide  grows  inside,  the  stomach  and 
tentacles  arise,  and  finally  the  polypide  is  formed. 

In  conclusion,  the   Polyzoa  increase  (a)  by  budding,  (b)  by  ^ 
normal  e{^  and  winter  ^gs.     In  reproducing  ftom  eggs  the 
yoQflg  passes  through ; 

1.  Honila  state. 

2.  Trochosphere,  much  as  in  certun  worms  and  molluaks,  attain- 
ing the 

3.  Adult  condition  (zooeciom). 

urKKATOEB. 

9mltt.    BldraKtUlKIiiDadaiiuiiamHftrB-BrjaioeniuiitTeokllag. 

• Cm  Ran-brjoiMmu  DtTaoUlDg  oob  reCtkroppu.     {Orvcrflst  af  K.  Tet. 

AkBd.  Fdrh.  IMS.) 

SUielit.  Bellrilg«  nr  Anatamie  uiid  Entfrlckelniigaguchlobte  der  phrlacloUmea 
8DuwuMirbr70ioeD.    (ArchlT  nir  Aoat.  a.  Pb^B.  im.) 

BelMlg*  lar  KeDUDlH  der  BcTOKWD'    (Slebold  and  EOllikar-i  ZelUcbrin, 

tsn.) 

CloparMe.    Beltilge  tnr  AnUomle  and  EutwloklDUsagescblrbtc  dcr  Seabiroioeii. 
(Slebold  and  KoUIker>a  Zeltscbrift,  ISTO.) 
Couolt  »Uo  pBp«ra  by  Qrant,  Lotia,  Hoxler,  H;>a  and  Hineki. 

VII.    THE  BBACHI0P0D4. 

While  the  Brachiopods  have  been  regarded  by  many  as  closely 
related  to  the  Polyzoa,  ^ere  are  many  features,  as  insisted  on  by 
Prof.  Morse,  which  closely  ally  them  to  the  Cbietopod  worms.  In 
bis  treatise  "On  the  systematic  Position  of  the  Bracbiopoda," ■ 
Morse  has  given,  conclusive  reasons  for  removing  them  fh>m  the 
mollusks  and  placing  them  among  the  worms,  and  even,  in  bis 
opinion,  among  the  Chsetopods,  the  highest  division  of  worms. 
He  thus,  after  giving  the  anatomical  facts  in  his  view  sustaining 
his  position,  concludes  that  ancient  Cbfetopod  worms  culminated 
in  two  parallel  lines,  on  the  one  hand,  in  the  Brachiopods,  and 
on  the  other,  in  the  fixed  and  highly  cephalized  Cheetopods. 

On  the  other  hand  Mr.  A.  Agassiz,  swayed  by  their  relationship 
to  the  Polyzoa,  remarks  that  "the  close  relationship  between 
Brachiopods  and  Bryozoa  cannot  be  more  fully  demonstrated  than 
by  the  beantifhl  drawings  on  Fl.  v.,  of  Eowaievsky's  histoty  of 
TheciditUD.  We  shall  now  have  at  least  a  rational  explanation  of 
the  homologies  of  Brachiopods,  and  tbe  transition  between  such 
types  as  Fedicellina  to  Membranlpora  and  other  incmsting  Bry- 
ozoa, is  readily  explained  firom  the  embiyoli^y  of  Thecidinm.  In 
■Prooeedlnga  oT  the  BoMon  SoeMj  of  Matural  Hlitaty,  it,  1871. 
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fSact,  All  JDcniBtiag  Bitozob  are  only  communities  of  Bracbiopods, 
the  valves  of  which  are  continnouE  and  soldered  together,  the  fl&t 
vmlve  forming  a  united  floor,  while  the  convex  valve  does  not 
cover  the  ventral  valve,  but  leaves  an  opening  more  or  less  omsr- 
mented  for  the  extension  of  the  lophophore." ' 

In  his  first  paper  on  the  "Earlier  Stages  of  the  Terehratalina" 
Morse  had  shown  the  same  relationship  between  the  young  Bracb- 
iopod  and  the  Pedicellina. 

The  two  Gomnoonest  forms  on  our  coast  are  the  Terebratulina 
septaUrionaiit,  foond  attached  to  stems  or  shells  in  the  seas  of 
New  England,  while  tbe  Linyttla  pyrimidata  (Fig.  190,  A,  with  the 
peduncle  perfect,  retaining  a  portion  of  tiie  sand  tube ;  B,  showing 
the  valves  in  motion,  the  peduncle  broken  and  a  new  sand  case  bo- 


■Eol*.  prrlmldata.   After  Hon*. 


ing  formed ;  C,  the  same  with  tbe  pedancle  broken  close  to  the  body, 
after  Morse)  is  common  in  sand  between  tide  marks,  from  North 
Carolina  to  Florida.    It  is  nsaally  flree,  but  sometimes  attached. 

Developmmt  of  the  Brachiajtoda.  The  life-history,  troaa  the 
time  that  it  leaves  the  egg  ootil  it  attains  maturity,  of  our  com- 
mon lampshell,  Terebratulina  aeptentrUmaiis,  has  been  told  by  Prof. 
Morse.  Before  his  account  appeared  our  knowledge  was  ex- 
tremely  fragmentary.  Morae  believes  that  in  all  the  Brachiopoda 
the  sexes  are  separate.  The  eggs  (Fig.  192,  A),  he  says,  as  in  the 
Annelida,  when  arriyed  at  maturity,  escape  from  the  ovaries  into 
MxB  general  cavity  of  tbe  body,  and  are  thence  gathered  up  by 
tbe  segmental  oi^ans,  or  oviducts,  and  discharged  into  the  sur- 
ronnding  water.     Whether  they  are  fertilized  after  they  leave  the 

>Amer.  Jodtd.  Sc.  and  Arti,  Dao.,  ISTt. 
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parent  or  before,  ia  not  settled.  In  a  few  hoan  after  they  an 
discharged  the  embiyoa  hatch  and  become  clothed  with  cilia.  The 
earliest  stages  of  the  egg  of  Brachiopods  betors  the  larva  hatches, 
were  studied  by  Eowalersky  after  the  poblication  of  Horse's  re- 
searches. The  Russian  zoolt^st  observed  in  the  egg  of  Tbe- 
ddinm  the  total  s^mentation  of  the  yolk  (also  observed  in  Tere- 
bratalina  by  Morse),  until  a  blastoderm  (ectoderm)  is  formed 
around  the  central  segmentation  cavity,  which  contains  a  few  cells. 
The  similar  formation  of  the  blastoderm  was  seen  in  Arf^ope, 
bat  not  the  morula  stage.  After  this  the  ectoderm  invaginates 
and  a  cavity  is  formed,  opening  externally  by  a  primitive  month. 
The  walls  of  Uils  cavity  now  consist  of  an  inner  and  outer  la3rer 
(the  endoderm  and  ectoderm).  This  cavity  eventually  becomea 
ib.e  digestive  cavity  of  the  mature  animal.  After  this  the  devel- 
opment goes  on  as  previously  described  by  Morse,  Eowalevaky's 
'  discoveries  confirming  those  of  the  former  observer. 

In  Terebratalina  Morse  observed  that  the  oval  ciliated  germ 
became  segmented,  dividing  into  two  and  tiien  three  rings,  with  a 
m.  in.  tuft  of  long  dlia  on  Uie  an- 

terior end  (Fig.  191,  A). 
In  this  stage  the  larva  is 
qnite  active,  swimming  np- 
pidly  about  in  every  direc- 
tion. 
Soon  after,  the  germ 
L.rT.1  rtvo  of  Torobrtfolln..  j^^g  itg  ^^^^  ^^  becomes 

attached  at  one  end  as  in  Fig.  191,  B  (e,  cephalic  segment;  Ih, 
thoracic  segment;  p,  peduncalar  or  caudal  segment).  The  tho- 
racic ring  now  increases  much  in  size  so  as  to  partially  enclose 
the  cephalic  s^ment,  as  at  Fig.  191,  C.  The  form  of  the  Brachl- 
opod  is  then  soon  attained,  as  seen  In  Fig.  191,  D,  in  which  the 
head  (c)  is  seen  projecting  from  the  two  valves  of  the  shell  (A), 
the  larger  being  the  ventral  plate. 

The  hinge  margin  is  broad  and  slightly  rounded  when  looked  at 
from  above ;  a  side  view  however,  presents  a  wide  and  flattened 
area,  "  as  is  shown  io  some  species  of  Spirifer,  and  the  embryo  for 
a  long  time  assumes  the  position  that  the  Spirifer  must  have  as- 
sumed." Before  the  folds  have  closed  over  the  head,  four  bundles 
of  bristles  appear ;  Uiese  bristles  are  delicately  barbed  like  those 
of  larval  worms.    The  arms,  or  cirri,  now  bud  out  as  two  proml- 
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neoces,  one  on  each  side  of  the  month.  Then  aa  the  embryo  ad- 
vaocee  in  growth  the  oatlinea  remind  one  of  a  Leptiena,  an  ancient 
genus  or  Brachiopods,  and  in  a  later  stage  the  form  becomes 
"qnite  nnlike  any  adult  Bracbiopod  known." 

Hie  deciduona  bristles  are  then  discarded,  and  the  permanent 
ones  make  their  appearance,  two  pairs  of  arms  arise,  and  now  the 
shell  in  "  its  general  contour  recalls  Sipbonotreta,  placed  in  the 
family  Discinids  by  Davidson,  a  genua, not  occurring  above  the 
Silurian."  No  eye  spots  could  be  seen  in  Terebratnlina,  though 
in  the  young  Thecidlum  they  were  obserred  by  Lacaze-Duthiers. 
The  young  Terebratnlina  differs  ftom  Discina  of  the  same  age  in 
being  eedeotaiy,  while,  as  observed  by  Fritz  Miiller,  the  latter . 
"  Bwims  freely  in  the  water  some  time  after  the  dorsal  and  ventral 
plates,  cirri,  mouth,  cesopb^ns  and  stomach  have  made  their 
appearance."  Discina  also  differs  from  Terebratulina  in  having  a 
long  and  extensible  cesopbagus  and  bead  bearing  a  crown  of  eight 
cirri  or  tentacles.  Regarding  the  relations  of  the  Brachiopods 
with  the  Folyzoa,  Morse  suggests  that  Uiere  is  some  likeness  be- 
tween the  embryo  Brachiopod,  and  the  tree  embryo  of  Pedicellina. 
Fig.  192,  B,  represents  the  Terebratulina  when  in  its  form  it  re- 
calls Uegerlia  or  Argiope.  C  represents  a  later  Ltngnla-Iike  stage. 
"It  also  suggests,"  says  Morse,  "in  its  movements  the  nervously 
acting  Fedicellina.  In  this  and  the  several  succeeding  st^es, 
the  month  pointa  directly  backward  (forward  of  authors),  or  away 
ng.iM. 


from  the  perpendicalar  end  (D)  and  is  surrounded  by  a  few  cili- 
ated cirri,  which  forcibly  recall  certain  Polyzoa.  The  stomach  and 
intestine  form  a  simple  chamber,  alternating  in  their  contractions 
and  forcing  the  particles  of  food  from  one  portion  to  the  other." 
figure  192,  E,  shows  a  more  advanced  stage,  in  which  a  fold  is 
Been  on  each  side  of  the  stomach ;  from  the  fold  is  developed  the 
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complic&ted  liret  of  the  adalt,  as  seen  Id  E,  which  represents  the 
animal  about  on  eighth  of  an  inch  long.  The  arms  (lophopbore) 
begin  "  to  aasame  the  horse-shoe-ahaped  fonn  of  Peclinatella  and 
other  high  Polyzoa.  The  mouth  at  Uiis  stage  begins  to  tuni  to- 
wards the  dorsal  valve  (ventral  of  anthora),  and  as  the  central  lobes 
of  the  lopbophore  begin  to  develop,  the  lateral  arms  are  deflected  as 
in  F.  Id  these  stipes  (6)  an  epistome  *  is  very  marked,  and  it  was 
noticed  that  the  end  of  the  intestine  was  held  to  the  mantle  by  an 
attachment,  as  in  the  adnlt,  reminding  one  of  the  _fitnicultu  in  the 
Phylactolsmata"  (Polyzoa).  Taming  now  to  Kowalevsky's  me- 
moir, he  shows,  according  to  Mr.  A.  Agassiz,  that  the  larve  of 
Bracbiopods  are  strikingly  like  those  of  the  Annelides.  "The 
homology  between  the  early  embryonic  stages  of  Argiope  with 
well  known  Annelid  larvs  is  most  remarkable,  and  the  resem- 
blance between  some  of  the  stages  of  Argiope  figured  by  Kowa- 
tevsky  and  the  corresponding  stages  of  growth  of  the  so-called 
Lov6n  type  of  development  among  Annelides  is  complete.  The 
number  of  segments  is  less,  but  otherwise  the  main  structural 
features  show  a  closeness  of  agreement  which  will  make  it  diffi- 
cult for  conchologists  hereafter  to  claim  Bracbiopods  aa  their 
special  property.  The  identity  in  the  ulterior  mode  of  growth 
between  the  embryo  of  Argiope  and  of  Balanoglossna,  in  the 
Tomoria  stage,  is  still  more  striking.  We  can  follow  the  changes 
undei^one  by  Argiope  while  it  passes  through  its  Tomaria  stage, 
if  we  may  so  call  it,  and  becomes  gradually,  by  a  mere  modifica- 
tion of  the  top<^rapby  of  its  organs,  transformed  into  a  minute 
peduDCnlated  Brachiopod,  differing  as  far  trom  the  Tomaria  stage 
of  Argiope  as  the  young  Balanoglossna  difibrs  fVom  the  tree  swim- 
ming Tomaria.  In  fact,  the  whole  development  of  Argiope  is  a 
remarkable  combination  of  the  Lov^  and  of  the  Tomaria  types 
of  development  among  worms." 

At  the  close  of  bis  first  memoir  Morse  again  insists  on  the  close 
relationship  of  the  Bracbiopods  and  Polyzoa ;  these  views,  taken 
with  his  later  views  as  to  the  close  relationship  of  Lingnia  with 
tlie  Chffitopod  worms,  show  how  intimately  the  Polyzoa  and  Bracb- 
iopods are  bound  t<^etiier  with  the  Annelides. 

■  The  trte  lip  aeemed  to  parform  ill  tbe  fUaotlods  pertelnlog  to  the  epiitome  in  Um 
higber  Poljio>,ud  weSnd  lion  IbeinDorbeniilof  Uieann«,*a  Id  (be  FalyKM.Ihoasb 
not  oocdptIdb  the  mow  homolDflakl  pMlUon  In  Mgard  (o  the  fl«ni«  of  the  lnteMlB«.' 
Sulj  itaget  or  TarabntnlioB,  p.  M. 
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It  will  be  Been  thut  neither  in  tlie  Folyzoa  nor  Brschiopode  are 
there  any  trne  moUnscan  ctiaraoters,  notbiog  hoinoIogouB  with  the 
foot,  the  shell  gland  or  odostophore.  The  Brachiopoda  should  in 
COT  opinion  t>e,  perhaps,  united  with  the  Polyzoa  and  form  a  groop 
lower  but  sub-parallel  with  the  Annelidea.  The  Brachiopods,  fiom 
the  facts  afforded  by  Morse  and  others,  have  neither  Bocb  a  nervous 
system  or  respiratory  or  circulating  organs,  or  an  annulated  l>ody, 
as  wonld  warrant  their  union  with  the  Ghsetopoda.  He  has  fiilly 
proved  that  ttiey  are  a  sjmthetic  type,  combining  the  features  of 
different  groups  of  wonna,  and  this  fact  apparently  forbids  their 
being'  regarded  as  a  group  of  Chetopods.  Looking  at  the  subject 
from  an  evolutional  point  of  view,  we  should  be  inclined  to  regard 
the  Brachiopods  and  Polyzoa  as  derived  (h)m  common  low  vermian 
ancestors,  while  the  Ctuetopod  worms  probably  sprang  indepen- 
dently irom  a  higher  ancestry. 

To  sum  up,  the  Brachiopods  pass  through 

1.  A  MotuU  state. 

S.  A  tree  swimming,  ciliated  Gastrula  condition,  formed  by  in- 
vagination of  the  ectoderm. 

3.  Free  swimming  larval  annulate  Cephulala  stage,  combining 
the  characters  of  the  larva  of  Nareda  and  of  Tornaria  the  larva 
of  Balanogioseofl. 

UTEBATOBB. 
Mom.    On  Iha  Xsri7  SUffU  Of  nntntMliu  i^taitrtoiuNi.   (Hamolra  BoMon  8oe. 
Hat.  airt.,  IBV.) 
'  Bmbrjology  of  Tetabntnllna.   (HemolnBoat.Soe.Nat.  Hitl.,ieTS.) 

XMMlcTJljr.    iQTeMIgUlona  npon  Um  DeTelopment  of  Bruhlopoda,  Moiodw,  1S74. 
mth  pap«n  b7  Olou  Bchnildt,  LRcaie.DBUu«n,  F.  Uall«r  and  UoCni<i7. 
f,  VOL.  a.  28 
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Eboot  might  supply  an  iDteresting  text  ftom  which  to  exhibit 
the  worthlesanesa  or  specalation  as  opposed  to  observation  and 
experiment  in  dealing  with  natural  science.  Replacing,  as  it 
does,  the  seeds  of  different  grasses,  and  always  attaining,  when 
full  grown,  a  greater  size  than  the  normal  seed,  it  was  at  first 
thought  to  indicate  an  extra  quantity  of  life  and  vigoar  in  the 
particular  seed,  which  exhausted  themselves  in  the  production  of 
the  anomalous  horned  grain.  No  special  properties  were  asso- 
ciated with  these  abnormal  productions.  All  along  the  ergot  had 
been  exerting  its  baneAil  inflaence  on  man  and  animals  without 
being  suspected.  Throagh  its  agency  the  inhabitants  of  whole 
districts  in  France  had  been  visited  with  intermittent  attacks  of 
gangrenous  diseases;  and  England,  as  Professor  Henslow  has 
shown  in  the  pages  of  the  'Journal  of  the  Royal  Agricoltoral 
Society  of  England'  (vol.  ii.  pp.  14-19),  has  records  of  similar 
Uiongh  not  so  extensive  calamities.  Tet  many  years  have  not 
elapsed  since  these  and  other  evils  have  been  traced  to  their  true 
source, — the  consumption  of  ergotted  corn  as  food. 

The  remarkable  action  of  ergot  on  the  gravid  uterus  is  well 
known,  and  has  cansed  it  to  be  used  for  many  years  as  a  powerful 
aid  in  cases  of  difficult  or  prolonged  parturition.  It  has  been 
more  recently  determined  that  its  power  of  causing  muscular  con- 
traction extends  to  all  nnstriped  or  involuntary  muscnlar  fibre, 
and  it  has  consequently  been  applied  in  treating  certain  maladies 
connected  with  the  intestinal  canal  and  the  arteries,  because  these 
organs,  like  the  gravid  aterus,  are  chiefly  composed  of  this  kind 
of  muscular  tissue. 

The  'Journal  of  the  Royal  Agricultural  Society  of  England,' 
and  other  periodicals  devoted  to  i^cultural  subjects,  contahi 
fVequent  narratives  of  the  injuries  to  stock  resulting  ttom  the 
occurrence  of  ergot  in  grass  crops.  Mr.  H.  Tanner  records  the 
loss  to  one  breeder  of  cattle  In  Shropshire  of  12001.  in  three  years 
fW>m  this  cause  (vol.  xix,  p.  40).     Recent  losses,  especially  io 

■  From  tbe  Joimal  of  tha  Bojtl  Asrlouitunl  Sodetr  at  EnalMid,  IS74. 
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the  caatiDg  of  foals  by  valuable  brood  mares,  having  again  drawn 
attention  to  the  matter,  I  propose  to  set  down  what  is  known  re- 
garding this  dangerous  production.  This  is  the  more  necessaiy, 
because  the  views  of  the  latest  writers  in  the  'Joamal'  on  this 
subject  were  published  liefore  the  very  important  obeervatioDS  of 
Tulasne  were  known.  This  eminent  fdngologist  has  fully  traced 
the  history  and  development  of  ergot,  and  has  finally  set  at  rest 
the  many  doubts  entertained  as  to  its  true  nature. 

Lilie  all  diseases  which  result  from  the  attaclcs  of  fungi,  the  ap- 
pearance of  ergot  is  mysterious  and  more  or  less  inexplicable. 
Atmospheric  conditions,  without  doubt,  greatly  influence  the  de- 
velopment of  such  plants.  Moisture  is  require<l  for  the' growth  of 
the  minute  spores  of  fungi,  which  at  all  times  abound  in  the  air : 
a  moist  and  warm  atmosphere  invariably  brings  in  all  suitable  lo- 
calities a  lai^e  crop  of  these  minute  epiphytic  or  parasitic  fbngi. 
Such  conditions,  it  is  well  known,  greatly  favour  the  production 
and  development  of  the  potato  fungus.  Ki^ot  also  is  most  abun- 
dant in  wet  seasons ;  and  in  the  fields  where  it  is  seen,  it  has  been 
found  in  the  greatest  abundance  in  those  parts  which  are  low  or 
undrained.  Such  physical  conditions  are,  however,  not  present 
in  every  instance  of  the  rapid  progress  of  a  parasitic  fungus. 
The  recent  appearance  of  a  blight  among  garden  hollyhocks,  and 
their  allies,  the  wild  mallows,  ia  a  remarkable  exception.  This 
minute  fungus  {Puccinia  tncUvaceamm,  Mont.)  was  described  by 
MoDtagne  from  Chili,  of  which  country  it  appears  to  be  a  native. 
It  was  afterwards  noticed  in  Australia ;  and  a  year  ago  it  ap- 
peared for  the  first  time  in  England,  in  such  abundance  that  it 
was  observed  almost  everywhere  in  the  south,  and  in  some  places 
not  a  single  Malvaceous  plant,  wild  or  cultivated,  could  be  found 
that  had  not  been  attacked  by  it.  It  is  reported  in  the  same 
abundance  from  many  districts  this  year. 

It  is  to  be  hoped  that  the  growing  attention  which  is  being  given 
to  these  smaller  fungi  may  lead  to  a  better  acquaintance  with  the 
causes  inducing  their  sudden  appearance  and  rapid  development. 
When  these  causes  are  known,  one  may  obtain  the  power  of  modi- 
fying or  controlling,  if  not  of  totally  preventing,  their  ravages. 

Ergot  has  been  observed  on  a  large  number  of  our  native  and 
cultivated  grasses  as  well  as  on  our  cereal  cro[ls.  The  grasses 
that  are  most  subject  to  its  attacks  are  Rye-grass  {Lolium  perenne, 
Linn.) ;  the  Brome-grassea  {Bromua  aecaiinua,  Linn.,  B.  mollis. 
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LInD.,  B.  pratmai»,  Ehr.)  ;  Coach-gross  {Triticum  repeiu,  Linn.)  ; 

Fox-tail-grass  (Jiopecurua  praltruu,  Linn.) ;  Timothy-grass 
(/^Ueu>n|>ra(«tue,Linn.)  ;  Fes- 
cae-graas  (F^eatuca  Potior, 
Linn.) ;  Barley-grass  {Horde- 
umniurtnum,Linn.) ;  and  Man- 
na-grass {Olyceria  Jluilaaa, 
R.  Br.).  With  the  view  of 
enabling  the  reader  to  recog- 
nise  this  pest,  which  is  made 
too  little  Bccoont  of  t^  agri- 
coltorista  I  have  given  a  num- 
ber of  engraviiigs  ftom  remark- 
ably accorate  bat  till  now  an- 
pablished  drawings  of  its  vip- 
pearance  on  different  plants, 
made  by  BVancis  Saner,  who 
for  several  years  carefblly  ob- 
served this  disease,  when  he 
was  connected  with  the  Soyal 
Gardens  at  Eew  as  botanies! 
draaghtsman. 

As  we  are  most  familiar  with 
the  appearanoe  of  «^ot  on  the 
cereals,  I  shall  first  notice  the 
grain  plants  aOfected  by  it. 

l^at  on  which  it  is  best 
known,  and  ftom  which  it  is 
chiefly  collected  for  ase  in 
medical  practice  is  Bye  (5eea2e 
cenaUf  Linn.).  In  Fig.  193  is 
shown  a  spike  of  lye,  with  only 
a  single  ear  affected  by  a  short 
and  thick  ergot;  bat  in  Fig. 
194  several  ears  are  ei^tted, 
and  the  larger  and  more  slen- 
der  forma  of  the  minority  of 
I-  the  diseased  ears  exhibit  their 
nsual  aspect.    The  great  in- 

crease  in  the  size  of  the  grun,  shown  in  the  drawings,  suggested 
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to  Bauhin  the  name  {Secah  luxurians)  he  gave  to  ei^t,more  than 
260  years  ago  in  one  of  the  first  published  notices  of  the  disease. 
In  barley  and  wheat  ei^ot  is  not  so  frequently  met  with  as  in 
rye ;  nevertheless,  when  carefully  sought  for,  it  will  often  be  foand. 
It  bas  been  observed  in  all  the  culttvat<:d  varieties  of  wheat.  Fig. 
195  (p.  453}  represents  a  remarkable  case  of  diseased  spring  wheat, 
observed  by  Baoer.  Two  of  the  ears  only  are  ergotted,  while  the 
great  roajoiity  are  affected  by  another  and  better  known  disease, 
bunt  or  pepperbrand,  due  also  to  a  minute  parasitic  fiingus  {Til- 
letia  oarietf^uL). 

Bauer  made  a  series  of  experiments  with  the  view  of  discovering 
the  manner  in  which  different  diseases  due  to  microscopic  flingi 
might  be  communicated  to  wheat  and  other  cereals.  He  placed  a 
(IQantity  of  the  powder  (spores)  of  bunt  on  the  seed  of  spring 
wheat,  which  he  then  sowed.  As  the  wheat  ripened  it  became  ex- 
teusively  affected  with  the  bunt  disease.  In  bunt  the  contents  of 
the  grains  are  generally  completely  replaced  by  a  uniform  black 
Fig. ,gg,  powder;   the   grain  is   brittle 

and  easily  crushed  between  the 
fingers,  when  it  has  a  greasy 
feeling  and  gives  off  an  offen- 
sive fetid  smell.  Under  the 
microscope  this  black  powder 
is  seen  to  be  composed  of 
spherical  spores  with  a  reticu- 
lated surface  (Fig.  196).  If  a 
diseased  grain  is  examined  be- 
sponi  or  Bunt  ahowiDK  the  threada  of  My.  fon  the  spores  are  fully  ripe, 
cdiam.  v«rjhiib\j^^ito±  jj^^^  ^^  be  seen  to  be  attach- 

ed by  short  stalks  to  a  fine  branched  thread  or  mycelium,  which 
appears  to  be  absorbed  as  the  spores  ripen ;  it  can  scarcely  be  de- 
tected in  the  fully  ripe  bunt. 

Besides  the  bunt,  ergot  also  appeared  in  Bauer's  small  experi- 
mental crop  of  spring  wheat,  and  in  the  head  figured  (Fig.  195,  p. 
453)  he  observed  that  the  same  grain  was  attacked  by  both  fnagi, 
as  was  noticed  subsequently  by  Phillip!  and  others,  and  has  been 
illustrated  and  described  by  Tulasne.  A  spikelet  trom  the  centre 
of  this  head  is  represented  double  the  size  of  nature  In  Fig.  197 
(p.  455).  This  consists  of  three  grains,  all  diseased.  That  is 
the  centre  is  the  largest)  the  great  size  being  due  to  the  growth  of 
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the  en;ot  below  the  grtUn  itself,  which  is  entirely  converted  into 
boDt-sporea,  and  is  carried  on  the  apex  of  the  growing  ergot  and 
snnnoaDted  by  the  withered  remains  of  tlie  style.  This  is  clearly 
seen  in  the  section  of  this  grain  (Fig.  198),  in  which  the  dark  col- 
our of  the  baut-spores  at  the  apex  is  contrasted  with  the  lighter- 
ooloared  iDtemal  stracture  of  the  ergot  below.  The  lateral  gruos 
of  the  spikelet  are  aboat  the  size  of  ordinary  wheat-grains,  only, 

I1«.I>T. 


l1  Kndn*  of  the  Splketct.   a  and  i 


■howing  Ihg  eitenlal 


like  all  bunted  grains,  they  are  somewhat  shorter  and  blunter. 
One  of  these  (Fig.  199,  a)  is  entirely  converted  into  bnnt-spores, 
while  the  other  (b  and  c),  like  the  central  grain,  has  an  ergot  es- 
tablished in  the  lower  portion,  though  still  yonng  and  very  small. 
It  deserves  to  be  noticed  that  in  both  the  ergotted  grains  of 
Uiis  spikelet  the  early  spbacelia  state  of  the  ergot  is  carried  op 
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bejond  the  e^ot  it§elf,  utd  ooven  the  banted  apex  of  the  gr^s 
M  well. 

Maize  is  subject  to  the  attack  of  ergot. 

The  appearance  of  ei^t  in  lye-grass  is  well  known.  Improved 
hnsbandiy  baa  made  this  a  comparatively  rare  graaa  in  cnltiratcd 
fields,  where  it  is  of  little  valoe  as  a  forage  plant,  tboagh  not  so 
ii^orioas  as  it  has  been  called ;  indeed  recent  experiments  make 
it  almost  certain  that  the  evils  reported  and  believed  to  have  been 
prodaced  by  the  ose  of  darnel  have  been  really  caused  by  the  un- 
observed ergot.  The  freqaeucy  with  which  lye-grasa  is  attacked 
has  often  been  noticed.  Edward  Carroll  says  he  never  fwled  to 
discover  it  more  or  leas  ei^otted  in  fields  allowed  to  stand  for 
seed,  and  he  adds,  what  appears  to  be  opposed  to  general  experi- 
ence, that  its  extent  is  in  proportion  to  the  wet  or  dry  state  of  the 
summer  months  during  its  maturation ;  being  rarer  when  wet,  Tk- 
quent  when  dry.  The  probable  explanation  of  tbis  reversing  of 
the  experience  in  England  and  the  Continent  is,  that  it  is  due  to 
the  normal  moist  atmosphere  of  Ireland,  where  Hr.  Carroll  made 
his  observations,  being  fitted  for  the  germination  of  the  spores  of 
flingi ;  while  run  would  wash  the  spores  oB  the  plants,  and  a 
superabundance  of  water  would  be  unfavourable  to  their  growth. 

A  head  of  Timothy-grass  (PWeum  pratenae,  Linn.)  is  represented 
in  Fig.  200  (p.  457)  with  an  extraordinary  number  of  ei^Ued 
ears.  This  grass  forms  a  coDSiderable  portion  of  the  late  meadow 
crops  in  many  districts. 

I  have  already  in  the  darnel  figured  the  et^t  In  a  weed  in  cul- 
tivated grounds ;  and  in  the  barley-grass  {Hordeum  tnurtnum, 
Linn.),  Fig.  201  (p.  457),  we  have  it  on  one  of  the  most  comoion 
annual  grass-weeds  of  our  road-ndes  and  waste  places.  Although 
this  is  a  worthless  weed,  as  it  is  rejected  even  by  the  half-starved 
animals  that  feed  by  the  road-side.  It  may  be  actively  injurious  to 
the  agriculturist  if  it  is  to  any  extent  a  nidus  for  the  growth  of 
«^ot. 

Numerous  other  illustrations  might  be  given,  but  our  figures  of 
the  ergot,  as  it  appears  in  cereals  and  in  pasture  and  weed  grasses, 
are  suflScient  to  sEtow  the  general  aspect  of  this  parasitic  fhngus, 
and  to  enable  the  reader  easily  to  detect  it. 

No  farm  or  district  has  any  right  to  hope  for  exemption  ftom 
this  dangerous  pest.  It  may  not  have  been  noticed,  or  It  may 
have  actually  tK»n  absent  for  many  years,  yet  it  may  suddenly. 
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withoat  any  obvioaa  canae,  appear  in  great  abandance  and  prove 
a  oaase  of  eerioas  destruction  to  the  cattle  or  sheep  placed  In  the 
field  where  its  presence  is  not  suspected.  The  late  Mr.  John 
Curtis,  a  keen  and  learned  entomologist,  who  had  an  accurate 

rig.  Ml. 


Linn.  fosa,  LiDn. 

knowledge  of  the  British  grasses  and  a  quick  eye  for  natural 
objects,  had  for  thirty  years  beaten  the  ground  between  Southwold 
and  Kessington,  on  the  coast  of  Suffolk,  for  insects,  and  had  never 
noticed  any  specimens  of  ergot  till  the  year  1847,  when  he  foond  it 
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on  the  spikea  ot  Ai-undo  arenaria,  Linn.,  in  sncb  abandtince  that 

be  esUmftted  that  one-sixth,  if  not  one-fonrth,  of  all  the  ears  of 

rig.|iB.  this  grass  In  the  district 

were    diseased !     f'Gard. 

Chron.,'  1847,  p.  658.) 

The  different  drawings 
have  shown  that  the  ergot 
rix.Mit.  bears  a  certain  relation  to 

the  seed  of  the  plant  in 
which  tt  occurs,  but  that 
in  all  it  attains  a  larger 
size  tlian  the  normal  grain, 
and  is  especially  longer 
and  more  bom-like.  It 
occapies  the  place  of  the 
seed,  but,  unlike  most  of 
the  parasitic  fungi  with 
which  agriculturists  are 
acquainted,  it  sends  no 
roots  down  into  the  plant, 
rioe  Knot  OD  a  ror«in  aiM-  its  wbole  oivanisation  be- 

Bplkelet   of  B*e  oiaa  o?  Ltidc  Grus,  Sly-    .  a      a  .     ^t.       <r     .   j 

wiih  Krsot.  ■»»  etffantau,  viM.  sti-  "^  Confined  to  the  affected 

N..u™i.i«.  unLixe.  ^    The  external  surfow. 

is  scaly  or  somewhat  granular,  and  is  generally  marked  by  longi- 
tudinal and  horizontal  cracks,  penetrating  into  and  exposing  the 
interior.  The  colour  is  black  or  purple-black,  but  the  interior  is 
white  or  purplish,  and  of  a  dense  homogeneous  stmcture  (Fig.  204, 
p.  459),  composed  of  spherical  or  polygonal  cells,  so  largely  charged 
with  an  oily  flnid '  as  to  bum  freely  when  lighted  at  a  candle.^ 

■Tha  ou  l»of  >  brownlih  fellov  coloar.  of  aronutlc  flkTonr  uid  kcrid  taBta;  Itii 
TlHtld,  wid  IM  ■peciao  gravity  !■  '9140.  It  coniUti  of  (B  per  cent-  of  oleic  icid,  B  of 
palmitic  uid,  and  S  of  glfeerlDe,  wlib  tracei  of  acetic  and  butyric  ic[9  and  trimetlij- 
lamlB,  ammonia  and  ergotlne  M  coloniing  matter.— Dr.  Herrmann. 

■TfaeinarBanlocoDitllneDU  of  ergot  are  — 


Oxiikoflron ftm 

Oxide  ot  maii|tan«M            .....  MS 

Fboiptaoiio  acid 4VI1 

Blilea U-ST 

Chloride  of  lodlnm        ....               .  I'M 


|i.  181,  and  '  Fhanaaoentloa 
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De  Candolle  anggested  that  tbia  aoonialons  stmctare  had  some 
affinity  to  the  amorphous  indurated  maeses  of  mycelium  which  had 
been  united  together  in  a  spnrious  genus  to  which  was  given  the 
name  Sderotium.  The  illustrious  mycologist  Fries  separated  it 
firom  Sderotium,  and  established  a  genus  for  its  reception,  which 
he  designated  Spermoedium,  nc.ioi. 

although  he  donbted  whether 
it  should  be  included  among 
the  fnogi  at  all,  considering 
it  rather  as  only  a  morbid 
condition  of  the  seeds  of 
grasses. 

The  tme  nature  of  et^ot 
was  at  length  determined  by 
observations  first  made  on  its 
early  history  and  developmeijt 
on  the  diseased  plants,  and 
then  by  experiments  on  the 

ereot  itself,  with   the  view  of      Microsoopio  BtmctnTe  or  Ergot,  mifoiftcd 

determining  its  ultimate  pro- 
duct.    In  both  directions  the  most  satisfactory  resnlts  have  been 
arrived  at,  and  we  now  know  the  complete  history  of  the  plant. 

la  its  earliest  condition  this  parasitic  fhngus  escapes  notice, 
being  composed  of  a  large  number  of  very  small  elongated  cells 
borne  in  a  colourless  liquid.  In  about  three  days  after  the  plant 
is  attacked  the  ergot  becomes  visible,  appearing  as  a  yellowish 
viscous  substance  resting  on  the  outer  coating  of  the  as  yet  unde- 
veloped attacked  grain  (Fig.  205,  p.  460).  It  ezndes  fh>m  be- 
tween the  glumes  and  more  or  less  completely  covers  the  whole 
seed.  It  has  a  taste  like  honey  and  an  odour  like  that  of  grated 
bones.  Th^ears  naturally  attacked  do  not  belong  to  less  vigorous 
or  healthy  plants  than  those  that  escape. 

Once  established,  the  fangus  rapidly  developes,  carrying  up- 
wards the  aborted  remains  of  the  seed,  crowned  with  the  withered 
styles,  and  fonning  below  the  homogeneous  sclerotioid  mass, 
which  becomes  Hie  true  ergot.  The  state  of  the  development  of 
the  ergot  had  been  observed  early  in  the  centuiy  by  Bauer,  though 
none  of  his  figures  were  pnbliehed  till  1841.  He  had  noticed  Its 
relation  to  the  outer  covering  of  the  seed,  and  bad  supposed  it  to 
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be  an  altered  condttioii  of  that  Btractiire  ('Lion.  Tnms.,*  rol. 
xriii,  p.  475). 

L£veU16,  In  1826,  noticed  that  the  ei^t  commenced  with  thia 
aoft  covering,  and  considering  it  to  be  a  distinct  fungns,  parasitie 
rig.  UB.  on  the  ei^ot,  be  proposed  for  it  the  name  of 

E  Spkacelia.    John  Smith  and  Qnekett,  in  1841, 
I   published  descriptions  of  the  atmctare  of  this 
sphacelia  condition,  as  far  as  they  were  able  to 
observe  it.    They  thought  it  was  an  amorphous 
mass  of  small  spherical  cells,  with  a  number 
of  larger  doubly-nucleated  oblong  cells  scat- 
tered among  them.     It  was  supposed  to  be  Um 
immediate  cause  of  the  ergot,  and  Qnekett 
gave  to  it  the  name  of  Ergotatia  abort\facietu, 
while  Berkeley  and  Broome,  believing  it  to  be 
a  true  Oidium,  removed  it  to  that  genua  under 
the  name  0.  abort^fadena.    Bauer's  drawings 
are  sii^^larly  accurate  representations  of  the 
general  aspect  of  the  disease  in  its  different 
stages,  and  while  his  microscope  disclosed  to 
A  untiD  of  ^a  eo*«red  bim  in  1805  all  that  Quekett  published  in  1841, 
uilt^'or'n^  it  was  not  euffloient  to  exhibit  the  mioate 
Twicu,ei«tn«i.'i«.   atructore  as  it  has  been  reocuUy  described  and 
figured  by  Tulasne.    In  Bauer's  drawings  (Fig.  206,  p.  461)  the 
sphacelia  is  represented  as  consisting  of  tortuous  and  anasto- 
mosing ridges  or  plates,  with  numerous  open  cavities  in  the  in- 
terior.    Tulasne  showed  that  the  sphacelia  was  organically  con- 
nected with  the  ergot,  and  was,  indeed,  only  a  condition  of  it. 

Bauer  detected  the  elongated  nucleated  cells  of  the  sphacelia, 
but,  like  Qnekett,  he  did  not  observe  their  oounection  with  the 
supporting  structures;  while  the  cavities  accurately  represented 
by  Bauer  in  the  foldings  of  the  sphacelia  (Fig.  206)  Ire  the  f^ 
spaces  where  the  nucleated  cells  or  "  spores"  are  produced. 

The  illustration  (Fig.  207,  p.  462),  copied  ftom  Tulasne,  shorn 
the  relation  of  the  different  structures.  The  dark  lower  portions 
of  the  woodcut  is  a  section  through  the  growing  sclerotium  w 
ergot,  properly  so  called.  This  is  composed,  as  we  have  already 
seen,  of  densely-paoked  polygonal  cells,  filled  with  oil  globules. 
On  its  onter  surihce  and  from  Ita  apex  are  given  off  elongated 
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oelU,  which  are  the  sapporU  (sterigmata)  of  oblong  cells  (aper- 
matia  or  conidia),  the  most  of  which  are  tree  in  the  drawing. 
These  cells  are  the  spores  of  the  Ergotcetia  of  Quelcett,  and  the 
Oidium  of  Berkeley  and  Broome.     The  oblong  cells  or  "spores," 


Um  ■PCX.  and  the  TDsnx  Xr- 
I.    UisnUed  lU  UmM. 

when  placed  in  water,  freely  germinate  (Fig.  207,  o),  and  they 
have  the  power  of  reproducing  the  parasite.  But  we  bare  not 
here  the  perfect  condition  of  the  plant.  Recent  observations  have 
shown  that  many  fungi  produce  at  diflerent  stages  of  their  history 
free  cells  posaesscd  with  the  power  of  germination.    The  eper- 
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matda-besring  stage  has  been  observed  in  other  fbogi  besides  the 
ergot. 

WheD  the  ergot  attttins  its  full  size  the  sphacetla  disappears,  or 
only  the  withered  and  dried  np  remains  of  it  can  t>e  detected  at 
the  apex  of  the  ergot. 

The  further  history  of  the  ergot  has  l>een  detennined  aiao  by 
Tulasne.  The  freqneut  occarrence  of  minute  sphsrias  on  the 
ergotted  grains  of  grasses  suggested  to  him  tliat  they  were  prob- 
ably not  accidental  productions,  as  had  been  supposed,  but  were 

FIff.lBT. 


organically  connected  with  the  eigot,  and  represented  a  farther 
stage  of  its  development.  With  the  view  of  testing  this  opinion, 
lie  planted  a  number  of  ergotted  grains,  and  had  the  satisfaction 
to  find  that  a  considerable  proportion  produced  epheeriaa.  Those 
produced  by  the  ergot  of  rye  were  the  same  in  form  and  stmctore 
with  what  were  grown  from  the  ergots  of  most  of  the  other  grasses, 
and  believing  them  all  to  belong  to  the  same  species,  he  gave  to 
it  the  name  of  Clavicepa  purpurea  (Fig.  208,  p.  463).  This  per- 
fect plant  is  a  small  purplish  fungus,  with  a  spherical  head,  sup- 
ported on  a  short  firm  stem,  with  a  somewhat  downy  base.    The 
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globose  head  ia  rough  with  small  prominencea,  wUch  are  the  open- 
JDgB  of  the  cavities  or  coDceptocles  in  which  the  spores  are  pro- 
duced  (Fig.  208,  b  aod  c).  One  of  these  conceptacles,  highly 
DiagDifled,  is  shown  in  Fig.  209,  a  (p.  464)  representing  the  oval 
cavity  filled  vith  the  long  slender  spore  cases  (asci)  springing  (torn 
the  base  of  the  cavity.  The  month  of  the  conceptacle  opening 
through  the  conical  swelling  is  obvious ;  this  gives  the  granular 
aspect  to  the  head  of  the  fungus.  Four  of  the  sacs  or  asci  are 
represented  at  6,  still  more  magnified.  They  arc  seen  to  be  filled 
Hg.aoB. 


a,  Ersot  of  Wheat  pnidnDlng  the  amaU  Fungus.  ClavtctptpurptirHi.  T^l.;  hoaeoflhe 
bead*  maiTiiae>l.  c.  secuoD  tbroogh  a  bead,  to  ibow  Ibe  OTltlei  eoatalnlog  Uie 
■pom.   (From  Tulaane.J 

with  slender  needle-shaped  bodies,  which  are  the  ultimate  and 
perfect  reprodnctive  spores  of  the  ergot.  A  few  of  these  spores 
are  represented  still  more  magnified  at  c. 

Having  traced  the  history  of  the  ergot,  we  may  now  inquire 
how  and  at  what  time  the  crops  get  infected,  with  the  view  of 
seeing  whether  it  is  possible  to  discover  any  means  of  alleviating, 
if  not  of  destroying,  this  injurious  parasite. 

At  two  different  stages  in  the  life  of  ei^t,  bodies  are  produced 
which  have  the  power  of  propagating  the  disease,  namely,  the 
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spores  of  the  peribct  flingns  develcq>ed  from  the  ergot,  or  the 
"spores"  (spermatia  or  conidia)  of  the  early  sphacelia  state  of 
the  parasite. 

The  plant  is  carried  over  the  winter  in  the  dormant  ei^t  con- 
dition. A  lai^  proportion  of  the  ergot  in  a  field,  when  it  is  ftally 
ripe,  falls  to  the  ground  during  the  operations  of  the  borrest,  or 
by  the  Motion  of  the  spikes  against  each  other  throagh  the  action 
of  the  wind.  These  ei^ots  rem^  on  the  ground  during  the  win- 
ter without  nndei^ing  any  change.    They  are  dormant,  like  the 


OiiDigiiiaedMetioDof  *aaBDapt»le,ihawlnKtfaea]snd«T  ■pora-««>u.  uid  the  tamM 
monUi  of  UiecaTlt;;  b,  aporc-okMi  duguUled;  e,  ilDfls  iporet.    [rrom  Tolkini.} 

seeds  of  plants,  nntjl  the  following  spring  or  summer,  when  they 
produce  crops  of  the  perfect  fbngas  (Olavjcep*  purpurea,  Tnl.). 
The  spores  of  the  Clavieepi  are  ripe  about  the  time  that  the 
cereals  come  into  flower,  and  by  the  action  of  wind  or  rain  they 
obt^n  access  to  the  flowers. 

In  1856  Durieu  oomipunicated  ei^t  to  rye  by  placing  the  spores 
of  the  Clavicept  on  its  flowers.  Roee  has  since  confinoed  and  ex- 
tended these  observations  (' Bulletin  Soc.  Bot.  de  France,'  1670). 

It  is,  then,  by  these  minute  needle^like  spores  that  the  disease 
is  commnnlcated  at  first  to  all  crops ;  and  the  principal  efibrt  of 
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the  farmer  who  desires  to  free  bimseir  from  this  pest  should  be 
to  secure  clean  seed,  perfectly  free  from  ergot.  The  ergot  is  too 
fVeqnently  overlooked  in  the  ham  from  its  resemhlance  to  the 
dung  of  mice ;  bnt  it  is  worth  special  pains  io  cxamioing  the  seed 
to  secure  immuoity  from  this  parasite.  Tulasne  states  as  the 
result  of  his  experiments  that  if  the  ergot  does  not  produce  the 
Clavicepa  during  tlie  first  year  after  it  has  fallen  to  the  ground, 
it  loses  its  vital  powers.  One  might  hope  to  find  in  this  observa- 
tion of  Tulasne  the  means  of  coping  with  the  disease ;  and  cer- 
tainly it  is  most  desirable  not  to  follow  an  ergotted  crop  with  an- 
other crop  of  cereals.  But  it  must  be  remembered  that  the  same 
species  of  fungus  protluces  an  ergot  in  moat  of  our  grasses,  and 
that  the  spores  belonging  to  the  Ctaviceps  of  these  grass  ergots 
will  as  readily  communicate  the  disease  to  cereals  as  those  pro- 
duced by  the  cereals  themselves.  We  may,  therefore,  have  in 
ergotted  grasses  growing  in  the  margins  of  fields  or  along  hedge- 
banks  the  means  of  maintaining  and  spreading  the  disease  in 
cereal  crops.  No  trouble  should  he  spared  to  collect  and  destroy 
the  ei^ots  on  such  grasses.  To  permit  them  to  fall  to  the  ground 
is  a  certain  method  of  securing  the  appearance  of  the  disease  on 
any  cereal  or  grass  crops  in  the  neighbourhood  in  tbe  following 
year. 

But  the  disease  having  once  appeared  in  a  field  of  growing 
grain,  or  amongst  hay  or  grass,  easily  spreads  itself  in  its  early 
sphacelia  state.  Every  one  of  the  "spores"  (spcrmatia)  has  tbe 
power,  as  we  have  seen,  of  germinating,  and  so  spreading  the 
disease.  The  striking  of  an  ergotted  bead  against  a  healthy  plant 
will  communicate  the  disease.  This  baa  been  experimentally 
tested  by  Bonarden,  and  confirmetl  by  Roze.  It  is  not  possible, 
however,  to  interpose  at  this  stage  of  the  malady  with  the  view 
of  arresting  it.  The  diseased  grains  are  difficult  to  discover  in 
the  field,  and  it  would  be  hopeless  to  attempt  to  pick  them  out. 
The  disease  can  only  be  eflTectually  dealt  with  while  the  plant  is  hi 
its  dormant  state  as  an  ei-got,  as  already  pointed  out. 

AUKB.  NATURALIST,  VOL.  IX.  SO 
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Dr.  Coues's  Birds  of  tbe  Northwest.'  —  Tbis  volame  of 
eight  hundred  pages  forms  "  No.  3  "  of  the  "  MiscellaneoQS  Publi- 
cations" of  the  United  States  Geological  Sui-vey  of  the  Terri- 
tories, F.  V.  Hayden,  U.  S.  Geologist  in  Chaise.  As  its  title 
indicates,  it  is  intended  as  a  Hand-book  of  the  whole  region 
drained  by  the  Missouri  and  its  tributariea.  It  thus  embraces  a 
lai^c  area  in  tbe  interior  of  the  continent,  including  the  whole  of 
Nebraska,  the  greater  portions  of  Dakota,  Montana,  Wyoming, 
Colorado,  Kansas  and  Missouri,  nith  portions  also  of  Iowa  and 
Minnesota.  This  region  embraces  the  greater  part  of  the  so-called 
Middle  Faunal  Province  of  North  America,  but  overlaps  also  the 
eastern  edge  of  the  Western  Province  and  the  western  edge  of 
the  Eastern  Province.  It  hence  includes  the  greater  part  of  the 
birds  of  the  continent,  embracing  nearly  all  of  those  of  the  East- 
em  Province  as  well  as  those  of  tbe  Middle  Province.  Most  of 
this  extended  region  is  embraced  within  the  great  elevated  central 
plateau  of  the  continent,  where  tbe  annual  rain-fall  is  low ;  owing 
to  this  fact,  the  vegetation  is  meagre  and  stunted,  and  the  country 
generally  treeless.  As  tbe  author  says,  "Trees  are  in  effect  re- 
stricted to  the  mountainous  tracts,  and  to  a  slender,  precarious 
fringe  along  most  of  the  lai^r  streams."  This  precarious  fringe, 
however,  is  sufflcient  to  entice  tbe  eastern  tree-nesting  species  far 
np  into  the  interior  of  this  vast  sterile  plain,  curiously  blending 
the  faun.ts  of  the  Eastern  and  Middle  Provinces  by  a  series  of 
interdigitations. 

The  topics  specially  treated  in  this  work,  among  the  most 
prominent  of  which  is  the  geographical  distribution  of  the  species, 
receive  that  thorough  attention  which  is  so  well  known  to  marie 
all  the  work  that  Dr.  Coues  undertakes.  Their  distribution  is 
given  not  only  with  definiteness  for  the  special  region  under  con- 
sideration, but  also  for  the  whole  range  of  each  of  the  species 
treated.  Their  areas  of  residence  and  rknge  of  migration,  to- 
gether with  their  relative  abundance  or  scarcity,  over  different 

■  Binla  of  tha  Narthvrail:  A  Hand-book  of  Ihs  OrniLhology  of  the  BegtOD  drained 
by  the  Missouri  Hirer  and  tts  Tnbntnries.  Itn  Elliot  Coaee,  Captain  and  Asalitaol 
BnixeoD  U.  S.  Arm]-.    Wubiagton:   GDvemmeat  PrinUngOnoe.    ]B7i.    Sro.    pp.  ili 
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parts  of  their  reapective  habitats,  are  given  with  a  degree  of  detail 
never  before  attempted  for  the  birds  of  this  couDtry,  if  ever  before 
for  ao;  country.  The  synonymy  ie  also  uniformly  worked  ont  with 
greater  detail  than  ever  before,  while  the  number  of  bibliographical 
references  given  for  each  species  far  exceeds  the  oainber  hereto- 
fore given  in  any  work  on  American  ornithology.  While  not  only 
all  reference  of  any  importance  are  generally  given  (we  observe 
bere  and  there  a  few  rather  noteworthy  omissions)  the  nature  of 
the  special  papers  cited  is  usually  indicated,  and  the  authorities  for 
the  special  facts  of  distribution  are  stated,  thereby  adding  greatly 
to  the  value  of  the  biblic^raphical  portion  of  the  work. 

A  redescription  of  the  species  was  deemed  unnecessary,  since, 
in  view  of  the  several  excellent  descriptive  works  that  are  now  so 
generally  accessible,  it  seemed  needless  to  swell  the  size  of  the 
work  by  a  repetition  of  such  descriptions.  The  matter  of  the  vol- 
ume is  hence  almost  entirely  new,  the  biographical  portion,  as  the 
writer  says,  being  based  mainly  upon  his  o>vn  personal  observations. 
He  has,  however,  not  only  made  use  of  numerous  manuscript 
notes  given  him  for  his  work  by  several  of  his  fellow  ornitholo- 
gists, but  has  collected  and  combined  in  a  most  satisfactory  manner 
the  recent  contributions  of  other  authors,  published  in  detached 
papers  in  different  and  not  generally  accessible  scientific  Journals. 
Dr.  Coues's  aim  being  to  contribute  new  material  for  future  elabo- 
ration, rather  than  to  prepare  complete  histories  of  each  species 
descrit>ed,  which,  however  desirable,  was,  under  the  circumstances, 
wholly  impracticable,  he  has  devoted  generally  but  a  few  lines  to 
the  well-known  species  of  Eastern  birds,  while  he  has  been  able  to 
Aimish  very  nearly  complete  biographies  of  some  of  the  heretofore 
slightly  known  Western  species.  The  volume  ends  with  mono- 
graphs of  several  families  of  the  water  birds — Laridce,  Colym- 
bidus  and  Podicipidce — to  which,  as  is  well-known.  Dr.  Coues  has 
for  a  long  time  given  special  attention.  These  are  worthy  of  an 
extended  critical  notice,  which  want  of  space  will  not  at  this  time 
permit. 

A  thorough  and  detailed  index  of  more  than  fifty  three-column 
pages  fitly  closes  the  volume,  crowning  a  work  that  will  ever  re- 
main a  monament  to  its  indefatigable  author,  and  a  source  of 
profit  and  pleasure  to  future  workers  in  the  same  field.  The 
amount  of  drudgery  represented  in  these  pages,  which  sooner  or 
later  some  one  must  have  done,  places  ornithologists  particulary 
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under  obligfttloDS  to  the  anthor,  wbile  bis  easy-flowing,  gracerul  and 
sprightly  pages  of  bi<^apbtcal  matter,  gloning  with  the  entfanai- 
asm  of  the  uataralist,  and  evincing  the  inspiration  ot  actual  con- 
tact in  tbeir  nataral  haunts  with  the  objects  describat,  will  render 
his  book  a  pleasing  and  attractive  one  to  the  general  reader. 

But  the  anthor  is  not  alone  entitled  to  our  Uianks  or  onr  con- 
gratnlations.  It  most  not  be  forgotten  that  Dr.  Hayden's  early 
explorations  in  the  Upper  Missoori  region,  tt^ether  "with  the  later  ^ 
collections  made  under  his  direction  as  Geolc^ist  in  charge  of  the 
Geological  Survey  of  the  Territories,  hare  fhmished  both  the 
basis  and  the  occasion  for  the  present  report,  and  that  to  his  wise 
liberality  we  are  indebted  for  its  publication. — J.  A.  A. 

BOTAITT. 

BomTCniuM  bivplex,  wrra  pinnated  divisions  to  tbe  sterile 
FBOHD. —  In  1873,  Mr.  E.  W.  Munday  sent,  from  Syracuse,  New 
Yorfc,  a  lai^e  specimen  of  Botryckium  simplex,  having  four  pairs 
of  broadly  wedge-shaped  divisions  to  the  sterile  part  of  the  frond, 
these  merely  iudsed  at  the  broad  terminal  margin.  From  Syra- 
CDse,  Ura.  Styles  M.  Rust  now  sends  a  very  robust  specimen,  ap- 
parently of  the  same  species,  bat  of  a  different  aspect,  the  divisions 
of  the  sterile  part  of  the  frond  being  more  approximate,  narrowly 
oblong  in  shape,  and  strongly  pinuatifld.  The  texture  is  that  of 
B.  simplex,  i.e.,  thick  and  rather  fleshy.  This  may  interest  our 
fem-stndents  and  collectors.  Tbe  variety  may  take  the  name  of 
var.  bipinnalifidum- — A,  Grat. 

FuCAS  SERRATCS. —  Colonel  Pike  has  personally  assured  me  that 
this  Fucus  was  abundant  at  Newbiiryport  when  he  was  there  in 
18o2.  Rev.  J.  Fowler  sent  me  some  fVom  Pictou  harbor  in  1869, 
and  again  lately  in  large  quantity,  the  ptant  several  feet  long, 
and  fruiting  abundantly.  He  writes  that  he  collected  it  Nor.  1, 
1874,  and  that  "it  seemed  abundant  on  the  rocks  round  the  har- 
bor, and  had  every  appearance  of  being  a  native." —  Daniel  C. 
Eaton. 

Menianthes  tbifoliata,  the  Buck-iean,  has  diroorpbons  flow- 
ers, according  to  the  observations  of  C.  A.  Wheeler,  of  Hubbards- 
ton,  Michigan,  who  also  calls  attention  to  the  fact  that  Ktihn,  in 
Germany  (in  "Botanische  Zeitung,"  1867),  includes  this  in  a  list 
of  dimorphic  genera.    It  had  escaped  oar  attention. — A.  G. 
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liEsCBiPTiON  OF  A  New  Wren  >'kuu  EiSTEan  Floiiida. — T&ry- 
othoruB  Ltidovicianus  (Latb.)i  var.  Miamensia,  Ridgw..  Florida 
Wren.  Diagnosis. —  Similis'  T.  ludooiciano,  sed  major,  robustior, 
et  coloribtis  Bati^ratioribus.  Alee,  2-75;  cauda,  2-60;  culmen, 
-90;  tarens,  '93;  dig.  me<I.  (aine  ungue),  -60. 

Hab.  ID  Florida  orientale  (Uiami  River,  Jan.,  1874,  C.  J.  May- 
nard).    Typus  No.  18G4,  Mus.  B.  R. 

Similar  to  T.  Ludovicianug  (Lath.),  but  lai^er,  stouter,  and 
more  deeply  colored.  Above  rusty.«heBtnut,  most  castaneoua  on  • 
the  back,  and  becoming  bronner  on  the  forehead.  Wings  and 
tail  will)  indistinct,  narroiv,  dusky  bara,  and  nimp  with  concealed 
white  spots;  a  wide  post-ocular  stripe  of  dark  rusty  on  the 
upper  half  of  the  auriculars,  running  back  into  the  rusty  of  the 
Dspe.  Below  deep  rusty  ochraceous,  the  sides  and  flanks  shoning 
Indistinct  bars  of  darker  rusty ;  chin  and  crissum  soiled  whitish, 
the  latter  banded  with  dusky  black ;  a  continuous  superciliary  stripe 
of  pale  ocliraceous,  bordered  above  by  a  blackish  line  along  each 
side  of  the  piloum ;  cheeks  grayish  soiled  while,  with  faint  cres- 
centic  bars  of  dusky.  Bill  dusky,  the  superior  tomium  and  lower 
mandible  pale  (lilaceous  in  life?) ;  feet  pale  born  color.  Wing, 
2-75;  tail,  2-60;  culmen, -90;  tarsus, -95:  middle  toe  (without 
the  claw),  -60. 

Habitat. —  Miami  River,  eastern  Florida  (January  9,  1874;  C. 
J.  Maynard).    Type  No.  1864,  Mus.  R.  E. 

Beharks. — In  coloration,  this  strongly-marked  form  closely 
resembles  T.  Berlandieri  Baird  of  the  lower  Rio  Grande  (see  Hist. 
N.  Am.  B.,  I,  p.  144,  pi.  ix,  flg.  2),  but  the  size  is  greatly  larger 
than  e\en  the  most  northern  examples  of  Ludovicianua  proper, 
while  Berlandieri  is  smaller.  It  is  veiy  remarkable  that  the 
southern  form  of  this  bird  should  be  so  much  larger  than  the 
northern  one,  in  direct  opposition  to  a  recognized  law  of  climatic 
variation,  but  we  have  another  case  of  this  same  exception  to  the 
rule  in  Catlierpea  Mexicanus  (Swains.),  and  its  northern  race,  var. 
conaperma  Ridgw.  (see  Hist.  N.  Am.  B.,  I,  pp.  138-140,  and  III, 
503)  ;  these  examples  probably  justifying  the  suggestion  made  by 
the  writer  {op.  cit.,  iii,  503),  that  an  exception  to  the  rule  of  de- 
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crease  in  size  to  the  soutbwanj,  in  resident  species,  may  be  inacle 
in  case  of  families  or  gronps  of  families  which  have  in  temperate 
latitudes  only  outlying  genera  or  species,  the  increase  in  this  case 
being  to  the  sonthward,  or  toirards  the  r^on  in  which  the  family 
or  group  is  most  highly  developed ! — Robert  Ridgwat. 

Tbe  Frigatb  Bird  and  Whitk  Ibis  w  CosireCTicrr. —  The 
occurrence  of  T^chypttes  aquSus  in  Connecticut  is  not  generally 
knonn,  Long  Island  being,  up  to  this  time,  the  northernmost 
locality  on  record  for  this  bird.  A  female  of  this  species  was 
killed  at  Faulkner's  Island  in  this  state  in  the  antamn  of  1859, 
and  is  now  in  the  collection  of  Capt.  Brooks.  It  Was  horering 
over  the  island  when  shot.  Late  in  the  afternoon  of  May  23, 1 
obsen-ed  near  Milford,  Conn.,  a  specimen  of  /6m  alba.  I  recog- 
nized the  bird  as  it  dew  over  me,  and  following  it  to  a  small  pond 
where  it  went  down,  discovered  it  perched  upon  a  tree  over  the 
water.  I  carefully  examined  it  with  a  good  glass,  at  a  distance 
of  about  one  hundred  and  fifty  yards,  and  by  this  means  was  en- 
abled to  note  every  detail  of  form  and  color.  It  was  in  full . 
pinmage,  the  white  being  pure,  and  tbe  naked  skin  about  tbe 
head,  bright  red.  After  watching  it  for  a  few  moments  I  tried  to 
approach  it,  but  before  I  came  within  gunshot  it  flew,  uttering  a 
hoarse  cackle  as  it  went  off. —  Geo.  Bibo  GBimtELL,  New  Haven, 
ConnectictU. 

New  Birds  in  Kansas. — Tlie  following  additions  to  the  Kansas 
list  have  recently  been  made :  Jficropaiama  himaniopiu,  near 
Lawrence,  Sept.  9th  and  19th,  1874^  by  W.  Osbam;  Calidria 
arenaria,  same  locality,  Oct.  7th,  1874,  by  W.  E.  Stevens;  jiEgi' 
othus  linaria,  at  Baldwin,  fourteen  nules  from  Lawrence,  March 
13th,  1875,  by  John  Holzapfel,  also  seen  in  Western  Kansas  in 
November,  by  Mr.  Trippe,  as  recorded  in  Dr.  Cones'  "  Birds  of 
the  Northwest  /'  Dendroeca  patmantm,  at  Topeka,  May  6th,  1875, 
by  E.  A.  Popenol.  To  these  should  be  added  Ampdia  garruliu,  a 
specimen  of  which  taken  at  Fort  Riley,  by  Dr.  Hammond,  is  in 
the  Smithsonian  collection.  The  Kansas  List  now  contains  292 
species. —  F,  H.  Snow,  Lawrence,  Kansaa. 

Neuatoids  in  Plants. — Greef  found  (SB.  Ges.  Marburg,  1872) 
certain  tubercles  on  the  root-fibres  of  Dodaxia  orientalia  full 
of  Anguillnlie  in  all  stages,  from  the  egg  to  the  mature  and  preg- 
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nant  state  (these  had  previously  been  found  in  similar  galls  on  tbe 
root-fibres  of  Sedum  and  grasses).  On  AnguiUulie  of  Talcaria 
Hivinii  compare  Frauenfeld,  Verb.,  Z.-B.,  Gee.  Wien,  xxii,  p. 
896.  —  Zoological  Record  for  1872. 

OEOIAOT  AND   FAX.EONTOLOQT. 

Tub  Dis I hteg ration  op  Bocks  and  its  Geological  Signifi- 
cance.'— This  subject  the  speaker  had  briefly  noticed  in  a  comoan- 
nication  to  the  Association  in  1873,  on  the  geology  of  the  Blue 
Ridge.  The  change  of  the  rocks  in  qucstiou  is  a  chemical  one,  reliEch 
is  most  obvious  in  tbe  case  of  crystalline  rocks  ;  the  feldspar  loses 
its  alkalies  and  part  of  its  silica,  being  changed  into  clay,  and  the 
hornblende  its  lime  and  magnesia,  retaining  its  iron  as  peroxide. 
From  this  results  a  soflening  and  decay  of  the  rocks  to  greater 
or  less  depths,  so  that  while  tbe  beds  still  retain  their  arrangement, 
and  are  seen  to  be  traversed  by  veins  of  quartz  and  of  metallic 
ores,  they  are  often  so  much  changed  to  depths  of  a  hundred  feet 
or  more  as  to  be  readily  removed  by  the  action  of  water.  This 
phenomenon  is  well  seen  in  tbe  crystalline  rocks  of  tbe  Blue 
Bidge,  and  not  less  remarkably  in  those  of  Brszil,  where  it  has 
been  noticed  by  many  observers,  among  the  latest  of  which  is 
Professor  Hartt.  Darwin,  who  long  ago  described  it,  imagined 
the  change  to  have  been  effected  beneath  the  sea,  but  accoixling 
to  the  speaker  it  has  been  a  snb-aerial  process,  which  has  been  at 
work  during  past  ages,  when  tbe  composition  of  the  atmosphere 
and  the  climatic  conditions  difi'ered  from  those  of  to-day,  and 
when  carbonic  acid,  aided  by  warmth  and  moisture,  abounded. 
He  connected  it  with  that  slow  purification  of  the  atmosphere 
which,  from  very  early  times,  has  been  going  on.  The  alkalies 
and  lime  and  magnesia,  set  free  in  this  process,  absorbed  tbe  at- 
mospheric carbonic  acid,  and  the  carbonates  carried  down  to  the 
sea  in  a  dissolved  state  gave  rise  to  limestones,  dolomites,  and 
common  salt.  Such  a  process  of  decay  was  already  active  at  an 
early  period,  and,  from  facts  observed  in  Missouri  by  Pumpelly, 
had  affected  tbe  iron-bearing  feldspar-porphyries  at  the  commence- 
ment of  palaeozoic  time.  It  was,  according  to  the  speaker,  from 
the  washing  down  of  the  thus  decomposed  crystalline  rocks  that 
all  the  clays  and  sands  which  had  gone  to  build  up  the  sediments 
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of  our  vast  beds  or  palieozoic  and  more  recent  rocks  ti&d  been 
either  directly  or  indirectly  derived.  This  had  already  been 
pointed  ont  by  Ljell  for  tlie  tcrtiaries  of  the  aouthern  states.  He 
thought  it  probable  that  the  process  of  decay  bad  gone  on  with 
decreasing  energy  to  our  times,  though  it  is  now  insignificant  in 
its  action,  owing  to  changed  atmospheric  conditions. 

The  speaker  drew  a  picture  of  North  America  in  past  geological 
age^  The  frequently  taught  notion  of  the  growth  of  our  fuinti- 
nent  soutbward  and  outward  from  a  nucleus  in  tbe  vicinity  of  the 
great  lakes  has  no  foundation  in  fact,  and  the  study  of  the  un- 
crystalline  sedimentary  formations  tells  a  different  story.  The 
great  patseozoic  basin  was  to  the  east  and  west,  as  well  as  the 
north,  surrounded  by  areas  of  decaying  crjBtalline  rocks.  Thoge 
of  New  England,  of  the  Blue  Ridge,  and  of  the  crystalline  area 
to  the  east  of  it  are  the  remains  of  a  great  disintegrated  and 
wasted  continent,  whose  ruins  Itave  built  up  the  uncrystalline 
rocka  to  the  westward  of  it,  as  well  as  the  sediments  along  the 
eastern  and  southern  borders  of  the  United  States.  Up  to  a  com- 
paratively recent  period,  the  bills  of  New  England,  eastern  New 
York  and  New  Jersey,  were  probably,  like  those  farther  Bouth- 
ward  along  tbe  Blue  Ridge,  deeply  covered  by  the  products  of 
their  own  decay,  and  from  these  were  derived  the  clays,  as  well 
as  the  brown  iron  ores  which  are  found  along  the  base  of  the  Blue 
Ridge  and  its  northeastern  continuation. 

It  was  during  tbe  glacial  period,  which  the  speaker  considered 
to  have  been  one  of  submergence  and  subsequent  gradual  uplift 
of  northeastern  America,  at  which  time  it  was  exposed  to  the 
action  of  local  glaciers  and  to  the  iceberg-drift  of  the  polar 
current,  that  the  final  removal  of  this  decayed  covering  from 
our  hills  had  taken  place,  while  farther  southward  the  mountains 
beyond  the  reach  of  this  denuding  action  still  retained  to-day 
tbeir  covering  of  decayed  rock.  A  similar  condition  of  things  is 
to  be  seen  in  northwestern  Minnesota,  where,  according  to  White, 
the  decayed  crystallines  have  escaped  denudation.  The  pi-ocess 
of  decay  in  the  more  massive  and  grauile-Iike  rocks  had  oflea 
been  incomplete,  and  working  from  natural  joints  had  left  un- 
change<l  nuclei  of  bard  rock  which,  when  erosion  took  place,  re- 
mained as  rounded  masses  or  bowlders;  a  point  which  has  been 
well  brought  ont  by  Mr,  Burbank  from  his  studies  in  North  Caro- 
lina, and  throws  much  light  on  our  Dorthcm  drift-deposits. 
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A  profoond  decay  bad  also  affected  the  hard  palteozoic  liifle- 
stoaes,  rrom  which  the  carbonate  of  lime  had  been  dissolved, 
leaving  a  porous,  rotten  rock  behind.  This,  as  Dawson  has 
shown,  ia  well  seen  in  tlie  impure  argillaceoua  Trenton  limestone 
near  Montreal,  which,  in  localities  protected  by  trappean  dikes 
Trom  the  eroding  action  which  came  from  the  northeast,  is  found 
deeply  decayed,  while  elsewhere,  near  by,  its  hard  surface  is  worn 
down  and  glaciated.  Examples  of  a  similar  local  exemption  of 
the  decayed  crystalliue  rocks  from  erosion  are  not  wanting  id 
New  England.' 

The  speaker  alluded,  in  closing,  to  a  process  of  mechanical  dis- 
integration, without  chemical  change,  which  in  past  ages  had 
broken  up  undecayed  crystalline  rocks  to  form  brccciaa  and  con- 
glomerates. These  are  seen  locally,  from  the  ancient  porphyry- 
conglomerates  of  the  Lake  Superior  copper-mines  to  very  recent 
deposits,  and  a  remarkable  example  is  met  with  in  the  beds  of 
gtanitic  material,  which,  in  a  recemented  state,  make  up  parts  of 
the  red  sandstone  of  the  Connecticut  valley.  The  slow  breaking 
np  of  many  crystalline  rocks  by  the  action  of  frost  had  been  sug- 
gested by  Dawson  as  a  potent  agent  in  the  production  of  such 
material,  and  the  speaker  conceived  that  this,  in  the  present  state 
of  oar  knowledge,  was  the  most  probable  explanation  of  its 
origin. — T.  Stebry  Hdnt. 

A  n  T  H  B  O  F  O  L  O  O  T  . 

Artipiciai.  Pebfosation  of  thb  CitANiuH. — I  wish  to  call  at- 
tentiou  to  what  seems  to  me  to  betoken  a  singular  practice  con- 
nected with  the  burial  ceremonies  of  the  aboriginal  inhabitants  of 
this  country,-  and  of  which  I  can  find  nothing  on  record  in  the 
books,  notwithstanding  the  remarkable  nature  of  the  custom,  and 
the  indubitable  marks  which  would  remain  to  testify  in  instances 
where  it  had  been  adhered  to.  I  have  reference  to  the  artificial 
perforation  of  the  top  of  the  head  aft«r  death. 

The  circular  aperture,  evidently  made  by  boring  with  a  rude, 
probably  stone,  implement,  varies  in  size,  in  some  instances  having 

'An  example af  (his  Is  »cen  In  Kent  In  Conneetlcat.  mil  also  tn  North  Adams, 
HundinMUi,  where  llie  Innoel  Intelr  made  Ihrongh  Ihe  Hoouo  UonDtfda  ibova 
Uint  tlH  meUa  rock  at  lU  western  liase  1<  oomplelely  decampoaed  to  a  depth  of  SOD 
feet  or  more;  vhlle  no  the  giimmltof  the  moDntalD  are  seen  worn  and  glaciatod  anr- 
faeas  of  (be  ram:  rock  In  an  aDderompoeed  etal«. 
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a  dhmeter  of  one-third,  in  others  one-half  of  an  inch,  and  flaring 
at  the  surface.  It  is  iarariably  placed  in  a  central  poaition  at  the 
top  of  the  skull. 

The  first  instance  of  its  being  brought  to  my  knowledge  waa  in 
tbe  year  1869,  when  I  took  from  tbe  Great  Mound  on  the  lUver 
Rouge,  Michigan,  two  fragments  of  crania,  each  of  which  exhib- 
ited this  perforation.  A  skull  recently  presented  to  the  museum 
of  the  Detroit  Scientific  Association  by  Mr.  A.  C.  Davis,  and 
which  was  exhumed  fh)m  a  monnd  on  the  Sable  Rirer,  Lake 
Huron,  Michigan,  also  has  this  mark.  From  ten  to  fifteen  skulls 
were  taken  from  the  same  mounAf  all  being  similarly  perforated, 
and  there  being,  as  I  am  informed,  no  other  remains  interred  with 
them.  During  last  Summer  (1874),  in  some  further  excayations 
made  in  the  Great  Mound  at  tbe  Biver  Rouge,  among  other  relics 
exhumed  were  eight  crania,  two  of  which  had  this  aperture.  Of 
the  remaining  bones  of  the  bodies  pertaining  to  the  two  skulls  in 
question,  I  specially  noticed  that  many  were  wanting,  and  that 
those  present  were  heaped  en  masse,  and  not  in  the  usual  manner 
of  burial,  seeming  to  imply  that  they  were  interred  subsequently 
to  being  denuded  of  the  fiesh  and  the  other  soft  parts  of  tfie  body. 

Besides  tbe  foregoing  instances  of  this  curious  custom  which 
have  been  brought  to  my  immediate  knowledge,  I  have  since  been 
informed  of  the  finding  of  a  skull  at  Saginaw,  Michigan,  which 
presented  the  peculiarity ;  but  in  this  case  there  were  three  per- 
forations arranged  cocoanut  fashion. 

All  enquiry  which  I  have  made  of  learned  societies  or  individ- 
nals  in  regard  to  this  observance  has  elicited  an  utter  disclaiming 
of  all  knowledge  on  the  subject.  The  two  lai^est  collections  in 
Ethnology  in  this  country,  tbe  Smithsonian  Institution  and  the 
Peabody  Museum,  contain  no  evidence  of  it.  Prof.  Joseph  Heniy, 
in  replying  to  my  queries,  stated  that  the  only  information  he  had 
procured  in  relation  to  perforated  skulls  was  the  following  from 
Prof.  Mason  of  Columbian  College :  "  It  is  an  interesting  coinci- 
dence that  the  head-hunting  Dyaks  of  Borneo  have  a  house  in- the 
centre  of  their  vitli^e.  In  an  upper  story  of  which  they  keep  the 
heads  which  they  capture  suspended  by  a  string  which  passes 
through  a  perforation  in  the  top  of  the  skuU."  The  late  lamented 
Prof.  Wyman,  in  a  letter  written  me  the  day  before  his  death,  em- 
phatically states  that  the  fact  of  this  perforation  was  new  to  him ; 
adding :  "  There  is  nothing  of  the  kind  in  any  of  the  skulls  in  onr 
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maseDm,  nor  have  I  seen  it  mentioned  as  existing  elsowbere."  A 
friend  lias  learned  for  n>e  that  an  educated  Indian  makes  the  state- 
ment, in  reply  to  our  enquiry,  that  he  remembers  hearing  his 
father  say  that  formerly  the  bends  uf  distinguished  men  and  chiefs 
were  honored  by  this  mark  after  death. 

The  skull  fVom  the  Sable  Biver  is  of  a  dark  color,  and  its  lat-  - 
itndinal  or  cephalic  index,  .770,  would  plate  it  within  the  Ortho- 
cephaliu  or  medium  range ;  the  altitudinal  index  being  inferior,  or 
exactly  .745.  The  foramen  magnum  (contrary  to  the  cranium  of 
the  North  Atuerican  Indian)  has  a  central  position,  its  index  being 
.501.  Tbc  two  perfect  specimens  from  the  Rouge  River  are  de- 
cidedly Brachycephalic,  the  cephalic  indices  being  respectively 
.822  and  .853,  the  altitudinal  indices  being  inferior,  or  respec- 
tively .783  and  .828,  while  tlie  indices  of  the  foramen  magnum 
are,  in  one  case  .441,  and  in  the  other  .607. 

It  is  to  be  hoped  that  in  thus  calling  attention  to  this  singular 
custom,  furtlier  information  will  be  elicited ;  and  I  take  this  oppor- 
tunity of  earnestly  soliciting  the  communication  of  any  facta 
bearing  on  tbe  subject,  which  I  shall  thankfully  receive  and  duly 
acknowledge. 

Since  sending  the  foregoing  to  the  Naturalist,  my  attention 
has  been  called  to  a  note  in  Harpers'  Magazine  for  May,  1875,  Is- 
sued since  my  remarks  were  written,  which  states  that  "  a  com- 
munication  made  by  Dr.  Prunieres  (de  Marvejols)  before  the 
meeting  of  the  French  Association  for  the  Advancement  of  Sci- 
ence, at  Lille,  treated  of  the  curious  artificial  perforations  common 
among  the  neolithic  skulls  of  the  Lozere.  These  perforations 
vary,  in  the  pieces  exbibitcil,  from  an  inch  to  an  inch  and  a  quarter 
in  diameter.  Near  the  perforated  skulls  were  found  rings  of  cra- 
nial iKtne,  which  seemed  to  be  designed  as  amulets.  These  were 
evidently  worked  with  flint  tools.  The  men  of  tbe  polished  stone 
age  practised  trepanning ;  for  if  some  of  the  skulls  appear  to 
have  been  perforated  after  death,  others  were  treated  during  life, 
and  the  patients  had  lived  for  years  afterward.  One  skull  pre- 
sented three  perforations  made  near  each  other  upon  a  line  fore 
and  &{t.  There  is  no  distinction  of  age,  the  excisions  occurring 
upon  infants  as  well  as  upon  adults.  Tbe  motive  of  this  strange 
custom  was  either  medical  or  superstitious.  They  probably  at- 
tributed disease  to  supernatural  agencies.  Tbe  evil  spirit  escap- 
ing through  tbe  opening  made  by  the  soi'Cerer,  who  wrapped  tbe 
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operatioQ  in  a  sbroud  of  myatery  by  preserring  the  detached  piece 
as  a  precious  relic.  From  the  appearance  of  these  facte  reported 
by  the  learned  archfeologist  of  Lozere,  be  eaid  that  a  new  light 
bad  been  shed  upon  the  intellectaal  state  of  man  in  the  polished 
stone  age.  It  explained  bis  religious  conceptions,  and  coufinned 
the  discovery  of  the  figure  of  a  goddess  in  the  caverns  of  Baye 
(Uarne).  U.  Broca  remarked  that  perforated  skulls  were  also 
found  at  the  last  named  station.  Among  the  skulls  dug  up  by 
General  Faidherbe  were  found  two  in  tfae  same  condition.  Dr. 
Cbil,  from  the  Canary  Islands,  said  that  perforated  skulls  had 
been  found  in  the  ancient  burial-places  of  bis  country.  Notice 
was  also  called  to  an  example  from  the  grotto  of  Lorde,  upon 
which  M.  Hamy  and  M.  Chaplain-Duparc  gave  some  interesting 
details.  A  similarly'  perforated  or  trepanned  skull  was  found  by 
Mr.  E.  U.  Squicr  among  some  BDCtent  Peruvian  crania  collected 
by  him," 

The  original  report  I  have  not  seen  ;  but  the  concluding  remark, 
on  the  Penivian  skull,  removes  some  doitbt  as  to  the  kind  of  per- 
foration described.  In  the  well-known  instance  discovered  by  Mr, 
Squier,  the  character  and  the  meaning  of  the  operation  (trepan- 
ning, the  excision  having  been  made  during  the  lifetime  of  the  in* 
dividual)  are  so  evident,  and  the  shape  (rectangular)  and  the 
position  (on  the  left  side  of  the  fVontal  bone)  so  different  from 
that  of  the  porfoi'ations  which  I  have  described  in  the  crania  from 
Michigan,  that  I  never  for  a  moment  associated  them,  and  there- 
fore made  no  reference  to  the  Peruvian  skull.  The  same  view, 
we  may  presume,  was  taken  by  the  learned  persons  to  whom  I  re- 
ferred ray  discoveries,  who  could  scarcely  be  supposed  ignorant  of 
the  case  in  question. 

I  find  no  positive  statement  as  to  the  position  of  the  perforar 
tions  mentioned  at  the  meeting  of  the  Frencli  Association ;  but 
Judge  from  certain  remarks  that  (again  unlike  our  instances  from 
Michigan)  there  was  no  constant  position  observed.  In  certain 
cases  of  trepanning  the  position,  of  course,  must  have  varied  with 
the  location  of  the  injury  to  be  operated  on. 

In  short,  the  perforation  which  I  find  in  the  Michigan  crania  is 
exceptional — rai;ely  present;  it  is  simply  a  circular  hole  about 
hair  an  inch  (more  or  less)  in  diatdeter,  apparently  rudely  bored, 
invariably  in  the  top  of  the  head  of  adults,  and  made  after  death ; 
while  those  cases  described  in  France,  though  only  so  recently 
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bronght  to  notice,  ore  qiiit«  numerous,  and  appear  to  be  what  may 
be  mure  correctly  terme<l  trepanning,  that  is  the  part  of  the  skull 
operated  on  was  removed  entire,  and  all  agea  are  represented. 

I  have  purposely  refrained  from  much  mention  of  my  specula- 
tions on  this  custom  of  our  al>originaI  people ;  yet  I  have  thought 
that  the  superstition  of  the  modem  North  American  Indian  in  re* 
gard  to  there  being  two  souls,  one  of  which  visits  the  body  after 
death,  may  throw  some  light  on  the  subject.  We  know  that  the 
coverings  of  their  graves,  made  of  wood  or  bark,  always  have  a 
perforation  at  one  extremity  for  the  supposed  entrance  and  egress 
of  the  sonl.  But  the  question  arises  —  Why,  then,  is  not  the  per- 
foration of  the  skull  constant,  or  at  least  moi-e  frequent? — IIekkt 
GiLLUAN,  Detroit,  Michigan. 

MICBOSCOPT. 

A  New  Self-cbstrimo  Tcrn-table. —  Mr.  C.  F.  Cox,  of  New 
York,  has  contrived  a  turn-t.'kble  which  centres  tlie  slide  unerringly, 
and  is  at  the  same  time  a  convenient  working  instrument.  Tlie  slide 
is  held,  by  pressure  upon  two  diagonally  opposite  corners,  between 
two  clutches  that  are  made,  by  a  right  and  left  screw,  to  move 
toward  or  fVom  the  centre  simultaneously  and  at  a  uniform  rate. 
The  centre  of  revolution  must  therefore  coincide  with  the  centre 

Fig.  110. 


Coi's  Seir.centrinK  Turn.table. 

of  the  diagonal  of  the  slide  which  is  the  exact  centre  of  a  truly 
rectangular  slide,  and  is  practically  the  centre  of  any  slide  fit  to 
be  useil.  This  very  nsefiil  piece  of  apparatus  is,  fortunately  for 
the  taste  of  its  inventor  and  for  the  convenience  of  other  micros- 
copists,  unencumbered  by  a  patent ;  and  it  has  been  already  con- 
structed by  Miller  Bros,  and  by  J.  W.  Queen  &  Co.  The  style 
made  by  the  latter  firm' is  figured  in  the  accompanying  cut. 
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For  all  new  work,  BQch  as  making  varnish  cells  or  centring 
cells  or  objects  uf  any  kind,  this  turn-table  seems  worthy  to  soper- 
sede  all  previous  forms.  For  repairing  old  work,  which  may  not 
be  well  centred  originally,  it  should  be  provided  with  a  spring 
clip  under  which  a  iuountc<l  object  can  be  centred  by  the  concen- 
tric circles  in  the  usual  manner,  and  which,  when  not  in  nse,  can 
be  removed  entirely  from  the  table.  Ry  a  general  adoption  of  such 
a  table  much  of  the  annoyance  incidental  to  revamishing  slides 
would  be  avoided. 

ITOTE8. 

Prof.  D.  S.  Jordan  has  prepared,  for  tlie  Report  for  1874  of 
the  Indiana  State  Geological  Survey,  a  preliminary  list  of  the 
fishes  which  be  has  found  in  Indiana,  also  inclliding  those  likely 
to  he  obtained  in  the  waters  of  the  state.  This  list  is  pn'pared 
for  the  purpose  of  inducing  local  collectors  to  examine  the  streams 
and  lakes  of  the  state.  While  all  such  local  lists  are  mach  wanted, 
we  tbink  a  mistake  is  made  in  using  the  "Key"  system  for  the 
means  of  identification.  Why  is  it  not  Just  as  well  to  give  the 
characters  of  the  onlcrs,  families,  genera  and  species,  and  thus 
teach  the  collector  as  lie  works  out  his  specimens,  instead  of  mak- 
ing him  Tollon'  out  a  scries  of  artificial  gronps  until  be  finds  some- 
thing that  will  answer  to  the  specimen  he  has  m  hand.  The  labor 
by  the  last  nictljiid  is  not  lessened,  and  when  the  end  is  reached 
only  a  name  is  secured,  whereas  by  the  former  method  the  name 
is  found  as  readily,  and  much  has  been  learned  in  hunting  it 
out. 

Tub  Trustees  of  the  Metropolitan  Musenm  of  Art  (New  York), 
have  recently  issued  two  instructive  pamphlets,  which  also  illus- 
trate the  riches  in  their  keeping.  One  of  these  is  a  "Guide  to 
the  Cesnola  Collection,"  and  gives  »  general  account,  with  a  num- 
ber of  cuts,  of  this  most  valuable  collection  of  ancient  art  iYom 
the  escavations  made  on  the  Island  of  Cyprus.  This  collection 
was  purchased  by  the  Museum  for  about  $50,000,  and  is  the  residt 
of  seven  years  labor  on  the  part  of  General  Cesnola,  during  which 
time  over  eight  thousand  Plitenician  tombs  were  opened.  These 
tombs  were  situated  six  and  one-half  feet  below  the  more  recent 
Greek  tombs,  and  the  most  recent  date  given  to  them  is  about 
600  or  1,000  years  before  Christ.  The  other,  and  much  larger, 
pamphlet  is  a  "Hand  Book  for  the  use  of  visitors  examining  Pot- 
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tery  and  Porcelain  in  the  MiiseDm,"  and  contains  much  valuable 
information  relative  to  both  ancient  and  modern  potteiy. 

The  Peabody  Museum  of  Archteology  and  Ethnology  at  Cam- 
bridge, has  recently 'received  from  Mr.  Alexander  Agassiz,  a  very 
large  and  important  collection  made  by  himself  and  Mr.  Garman 
during  the  past  ivinter,  and  illustrating  the  archieology  and  eth- 
nology of  ancient  and  modern  Peru.  A  large  number  of  vaaes, 
several  mummies,  and  articles  of  various  kinds  found  in  the 
graves,  were  obtained  from  ancient  burial  grounds  near  the  coast. 
Some  very  interesting  vessels  were  secured  at  Lake  Titicoca,  and 
a  number  of  human  crania  were  taken  from  the  burial  towers  near 
the  lake ;  while  the  collection  of  articles  now  in  use  by  the  In- 
dians gives  the  -means  of  comparing  tjie  past  with  the  present. 
This  very  valuable  addition  will  not  be  arranged  until  the  cases 
in  Boylston  Hall,  recently  occupied  by  the  Wyman  Anatomical 
Museum,  are  fitted  for  the  reception  of  the  specimens  belonging  to 
the  Peabody  Museum. 

Pbop.  H.  a.  Ward,  of  Rochester,  has  just  issued  a  new  cata- 
logue of  osteological  preparations,  which  shows  the  immense  facil- 
ities at  his  control  in  the  way  of  furnishing  skeletons,  skulls  and 
special  preparations,  to  those  who  wish  to  obtain  specimens  for 
their  own  study  or  for  schools  and  museums.  Until  Frof.  Ward's 
establishment  was  started,  Americans  were  dependent  on  Paris  for 
such  specimens,  but  now  anything,  from  a  skeleton  of  a  man  down 
to  that  of  a  flah,  can  be  had  at  fair  prices  by  sending  to  Rochester, 
New  York. 

Thr  Cincinnati  Quarterly  Journal  of  Science  for  July  contains 
A  very  readable  article  on  the  "  Atlantis  "  tradition  as  given  by 
Plato,  and  its  bearing  on  the  supposed  early  intercourse  between 
the  prehistoric  civilizations  of  the  old  world  and  America.  The 
author,  Mr.  L.  M.  Hosea,  advocates  the  foimer  relations  between 
the  ancient  races  of  America  and  the  old  Egj'ptians,  and  points 
ont  many  resemblances  between  the  two  civilizations. 

In  the  forthcoming  report  by  the  State  Geologist  of  Indiana,  of 
which  we  have  been  favored  with  advance  sheets,  Professor  Cox 
describes  and  gives  plans  of  the  several  ancient  works  in  Indiana 
of  which  mention  was  made  in  our  last  number.  Professor  Cox 
also  describes  and  figures  in  the  same  report  a  number  of  Pipes  of 
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the  Mound  builders,  and  he  is  entitled  to  mach  credit  in  thns 
making  known  the  antiquities  of  the  state. 

The  excnreion  of  the  Cambridge  Entomolc^ical  Club  to  the 
White  Mountains  started  on  July  8.  AlxMt  tbirty  persons,  in-, 
eluding  ladies,  nill  remain  in  camp  for  three  or  four  weeks.  The 
camp  will  t>e  located  near  the  Hair-way  House  on  Mt.  Washington, 
and  in  an  interesting  field  Tor  collecting. 

The  Cincinnati  Society  of  Natnral  History  have  recently  re- 
ceived a  bequest  of  $50,000  from  Mr.  Charles  Bodman  of  Cincin- 
nati. As  no  conditions  are  attached  to  tbe  bequest  the  Society 
will  be  placed  in  a  position  that  will  enable  it  to  do  much  for  the 
advancement  of  science  in  tbe  west. 

At  a  recent  meeting  of  the  Trustees  of  the  teabody  Academy 
of  Science,  Professor  Gray,  who  was  one  of  tbe  original  Trustees, 
withdrew  fiom  the  boai-d,  and  Dr.  Coggswell  of  Bradford,  and  Mr. 
John  Robinson  of  Salem,  were  elected  to  fill  vacancies. 

The  distinguished  geologist,  Sir  William  Logan,  for  many  years 
the  head  of  the  Geological  Survey  of  Canada,  died  at  Ontario,  on 
Jane  28lh. . 

BOOKS      SEOBITED. 
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ADDRESS 

OP 

DR,    JOHN    L.    LeCONTE, 

THB    RBTIUKO    PRKSIDBNT    OF   THE    ASSOCIATIOK. 


Gemtlkhek  and    Ladies  of  the  Ahebican    Association    for 

THE     AdTAKCEHENT    OF     SCIENCK:  — 

The  founders  of  science  in  America,  and  the  other  great  atu- 
dents  of  nature,  who  have  in  previous  years  occupied  the  elevated 
position  in  which  I  now  stand,  have  addressed  you  upon  many 
momentous  subjects.  In  fuliilling  the  final  duty,  assigned  to  your 
Presidents  by  the  laws  of  the  Associatioi),  some  have  spoken  to 
yon  in  solemn  and  wise  words  concerning  the  duties  and  privileges 
of  men  of  science :  and  the  converse  duties  of  the  nation  towards 
those  earnest  and  disinterested  promoters  of  knowledge.  Others 
i^ain  have  given  you  tbe  history  of  the  development  of  their 
respective  branches  of  study,  and  their  present  condition,  and 
have,  in  eloquent  diction,  commended  to  your  gratitude  those  wbo 
have  established  on  a  firm  foundation  the  basis  of  our  modern 
systems  of  investigation. 

The  recent  changes  in  our  Constitution,  by  which  yOU  are  led  to 
expect  from  your  two  Vice-presidents,  and  t\mai  the  Chairman  of 
tbe  Chemical  Subsection,  addresses  on  the  pix^ress  made  during 
the  pKst  year,  restrain  me  fVom  invading  their  peculiar  fields  of 

Entrrxl.  Bccnnllng  to  Act  nf  Con«r»i.  In  lb*  J«»r  lgIt.liT  llx 
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I&bor,  by  alluding  to  scientific  work  which  has  been  accompliBhed 
Bince  our  last  meeting.  While  delicacy  forbids  me  Ttoto  so  doing, 
I  am  equally  debarred  Ttom  repeating  to  you  the  brief  sketch  I 
endeavored  to  give  at  a  former  meeting '  of  the  history,  and  pres- 
ent condition  of  Entomology  in  the  United  States. 

But  it  bas  appeared  to  lAe  that  a  few  thoughts,  which  have  im- 
pressed themselves  on  my  mind,  touching  the  futnre  results  to  be 
obtained  fVom  certain  classes  of  facts,  not  yet  fblly  developed,  on 
account  of  the  great  labor  required  for  their  proper  comparison, 
may  not  be  without  value.  Even  if  the  focta  be  not  new  toyoo,  I 
hope  to  be  able,  with  your  kind  attention,  to  present  tbem  in  such  - 
way  as  to  be  suggestive  of  the  work  yet  to  be  done. 

It  has  been  perhaps  said,  or  at  least  it  has  tteen  often  thought, 
that  the  first  mention  of  the  doctrine  of  evolution,  as  now  ad- 
mitted to  a  grater  or  less  degree  by  every  thinking  man,  is  found 
in  Eocleaiastes,  i,  9  : — 

"  The  thing  that  hath  been  is  that  which  eball  be ;  and  that 
which  is  done  is  that  which  shair  be  done ;  and  there  is  no  nev 
thing  under  the  sun.  la  there  anything  whereof  it  may  be  said. 
See,  this  is  new?  It  hath  been  already  of  old  time,  which  was 
before  us." 

Other  references  to  evolutionary  views  in  one  form  or  another 
occur  in  the  writings  of  several  philosophers  of  classic  times,  as 
you  have  had  recent  cause  to  remember. 

Whether  these  are  to  be  considered  as  an  expression  of  a  per- 
tect  truth  in  the  very  imperfect  language  which  was  alone  intelligi- 
ble to  the  nation  to  whom  this  sacred  book  was  immediately  ad- 
dressed on  the  one  hand ;  and  the  happy  guesses  of  philosophers, 
who  by  deep  intuition  had  placed  themselves  iu  close  sympathy 
with  the  material  universe,  on  the  other  hand,  I  shall  not  stop  to 
enquire.  The  discussion  would  be  profitless,  for  modem  science 
in  no  way  depends  for  its  magnificent  triumphs  of  foct  and 
ttiought  upon  any  utterances  of  the  ancients.  It  is  tbe  creation 
of  patient  intelligent  labor  of  the  last  two  centuries,  and  its  re- 
sults can  be  neither  confuted  nor  confirmed  by  anything  that  was 
said,  thought  or  done  at  an  earlier  period.  I  have  merely  referred 
to  these  indications  of  doctrines  of  evolution  to  recall  to  yoor 
minds  that  the  two  great  schools  of  thought,  which  now  divide 
philosophers,  have  existed  (Vum  very  remote  times.    They  are, 
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tfaererore,  in  their  ocigin,  probably  mdependeDt  of  correct  ecien- 
tiflc  koonledge. 

Yoa  have  loimed  fVom  Uie  geologists,  and  mostly  fh>iii  those  of 
the  'present  centuty,  that  the  strata  of  the  earth  have  been  suc- 
cessively formed  Ih>m  fVagmeDts  more  or  less  comminuted  by  me- 
chanical action,  more  or  less  altered  by  chemical  combination  and 
molecular  rearrangement.  These  fragments  vere  derived  fVom 
strata  previously  deposited,  or  fVom  material  bronght  up  from 
below,  or  even  thrown  down  fVom  above,  or  from  the  debris  of 
oi^nic  beings  which  extracted  their  mineral  constituents  fVom 
surrounding  media.  Nothing  new  has  been  added,  everything  is 
old :  only  the  arrangement  of  tbe  parts  is  new,  but  in  this  arrange* 
ment  definite  and  recognizable  unchanged  fragments  of  the  old 
frequently  remain.  Geological  observation  ie  now  so  extended 
and  accnrate  that  an  experienced  student  can  tell  f>om  what  for- 
mation, and  even  from  what  particular  locality  these  fragments 
liave  been  derived. 

I  wish  to  show  that  this  same  process  has  taken  place  in  the 
organic  world,  and  that  by  proper  methods  we  can  discover  in  onr 
fauna  and  flora  the  remnante  of  the  inhabitants  of  former  geologic 
tines,  which  remain  unchanged,  and  have  escaped  those  influences 
of  variation  which  are  supposed  to  account  for  the  differences  in 
tbe  organic  beings  of  difibrent  periods. 

Should  I  succeed  in  this  effort,  we  will  be  hereafter  enabled  in 
^^ops  of  animals  which  are  rarely  preserved  in  fossil  condition, 
to  reconstruct,  in  some  measure,  the  otherwise  extinct  fannee,  and 
thus  to  have  a  better  idea  of  the  sequence  of  generic  forms  in  time. 
We  will  also  have  confirmatory  evidence  of  certain  changes  which 
have  taken  place  in  the  outline  of  the  land  and  the  sea.  More  im- 
portant still,  we  will  have  some  indications  of  tlie  time  when 
greater  changes  have  occurred,  the  rock  evidence  of  which  is  now 
buried  at  the  bottom  of  tbe  oceau,  or  perhaps  entirely  destroyed 
by  erosion  and  separations.  Of  these  changes,  which  involved 
connectioos  of  masses  of  land,  no  snrmise  could  be  made,  except 
through  evidence  to  be  gained  in  the  manner  of  which  I  am  about 
to  speak. 

My  illustraUoDS  will  naturally  be  drawn  trom  that  branch  of 
zoology,  with  which  I  am  most  familiar ;  and  it  is  indeed  to  your 
too  partial  estimate  of  my  studies  in  that  science,  that  I  owe  the 
privilege  of  addressing  you  on  the  present  o 
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There  are,  as  yoa  know,  a  particnlar  set*  of  Coleoptera  which 
affect  the  seashore ;  they  are  not  very  numerons  at  any  locality, 
but  among  them  are  geoera  which  are  represented  in  almost  every 
coantiy  of  the  globe.  Snch  geoera  are  called  cosmopolitan,  in 
diBtinction  to  those  which  are  round  only  in  porticnlar  diitrictB. 
Several  of  these  genera  contain  species  which  are  very  nearly 
allied,  or  BOroetimes  Ed  fact  undiatinguishable  and  therefore  iden- 
tical along  extended  lines  of  coast. 

Now  it  happens  that  some  of  these  species,  though  they  never 
stray  trom  the  ocean  shore  inland,  are  capable  of  living  upon 
similar  beaches  on  fresh  water  lakes,  and  a  few  are  found  in  local- 
ities which  are  now  quite  inland. 

To  take  an  example,  or  rather  several  examples  together,  for 
the  force  of  the  illustration  will  be  thereby  greatly  increased. 

Along  the  whole  of  the  Atlantic,  and  the  greater  part  of  the 
PaciBc  coast  of  the  United  States,  is  found  in  great  abundance  on 
sand  beaches,  a  species  of  Tiger-beetle,  Cicinclela  kirtiGollia,  an  ac- 
tive, winged  and  highly  predaceons  insect ;  the  same  species  occurs 
on  the  sand  beaches  of  the  great  lakes,  and  were  it  confined  to  these 
and  similar  localities,  we  woald  be  Justified  tn  considering  it  as  living 
there  in  consequence  solely  of  the  resemblance  in  the  conditions 
of  existence.  But,  it  is  also  found,  though  in  much  less  abun- 
dance, in  the  now  elevated  region  midway  between  the  Mississippi 
and  Rocky  Mountains.  Now,  this  is  the  part  of  the  CooUnent 
which,  after  the  division  of  the  great  Intercontinental  gulf  in  Cre- 
taceous times,  finally  emerged  At>m  the  bed  of  the  sea,  and  was  in 
the  early  and  middle  Tertiary  converted  into  a  series  of  immense 
fresh  water  lakes.  As  this  insect  does  not  occur  in  the  territory 
extending  ttota  the  Atlantic  to  beyond  the  western  bonndary  of 
Missonri,  nor  in  the  interior  of  Oregon  and  California,  I  think 
that  we  should  infer  that  it  is  an  unchanged  survivor  of  the  spe- 
cies which  lived  on  the  shores  of  the  Cretaceous  ocean,  when  the 
intercontinental  gulf  was  still  open,  and  a  passage  existed,  more- 
over, towards  the  south-west,  which  connected  with  the  Pacific. 

The  example  I  have  given  you  of  the  geographical  diatribntioa 
of  Cicindeta  hirticolUs  would  be  of  small  value,  were  it  an  isolated 
cose ;  nor  would  I  have  thought  it  worthy  of  occupying  your  time, 
on  an  occasion  like  this,  which  is  Justly  regarded  as  one  for  the 
communication  of  important  truth.'  Hiis  insect,  which  I  have  se- 
lected as  a  type  for  illustrating  the  methods  of  investigation  to 
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which  I  invite  your  attention,  is,  however,  accompanied  more  or 
leas  closol;  by  other  Coleoptera,  which  like  itself  are  not  particular 
aa  to  the  nature  of  their  Tood,  bo  long  as  it  be  other  living  insects, 
and  apparently  are  equally  indiS^rent  to  the  presence  of  large 
bodiea  of  salt  water.  First,  there  ia  CiciiuUla  lepida,  first  collected 
by  my  father,  near  Trenton,  New  Jersey,  aflerwards  found  on 
Coney  Island,  near  New  York,  and  received  by  me  ttom  Kansas 
and  Wisconsin ;  not,  however,  found  west  of  the  Rocky  Mounlaina. 
This  apeciua,  thus  occurring  in  isolated  and  distant  localities,  is 
probably  in  process  of  extinction,  and  may  or  inay  not  be  older  than 
C.  hirticoUis.  I  am  disposed  to  Itelieve,  as  no  representative  spe- 
cies occurs  on  the  Pacific  coast,  and  from  its  peculiar  distribution, 
that  it  is  older.  Second,  there  is  Dyacliirius  pallipennis,  a  small 
Carabide,  remarkable  among  other  species  of  the  genns  by  the 
pale  wing  covers,  usually  ornamented  with  a  dark  spot.  This  in- 
sect is  abundant  on  the  Atlantic  coast  from  New  York  to  Virginia, 
unchanged  in  the  interior  parts  of  the  Mississippi  valley,  repre* 
sented  at  Atlantic  City,  New  Jersey,  by  a  larger  and  quite  distinct 
specific  form,  C.  aellatus,  and  on  the  Pacific  coast  by  two  or  three 
species  of  larger  size  and  different  shape,  which  in  my  less  experi- 
enced youth  1  was  disposed  to  regard  as  a  separate  genus  Akepko- 
nu.  This  form  is,  therefore,  in  a  condition  of  evolution, — how,  I 
know  not, — our  descendants  may.  The  Atlantic  species  are 
winged,  the  Pacific  ones,  like  a  large  number  of  insects  of  tliat 
r^on  are  without  wings. 

Accompanying  these  are  Coleoptera  of  other  families,  which 
have  been  less  carefully  studied,  bnt  I  nill  not  trespass  upon  your 
patience  by  mentioning  more  than  two.  Bledius  paUipennis 
{Stapkylinida)  is  found  on  salt  marslies  near  New  York,  on  the 
Southern  sea  coast,  and  in  Kansas, — Ammodonua  /oasor,  a  wing> 
lees  Tenebrionide,  Trenton,  seashore  near  New  York,  and  valley  of 
Alississippi  at  St.  Louis ;  thus  nearly  approximating  Cicindda 
l^ida  ip  distribution. 

We  can  thus  obtain  by  a  careftil  observation  of  the  localities  of 
insects,  especially  such  as  affect  seashore  or  marsh,  and  those 
which  being  deprived  of  their  favorite  surronndings,  have  shown, 
if  I  -may  so  express  myself,  a  patriotic  clinging  to  their  native 
soil,  most  valuable  indications  in  regard  to  the  time  at  which  their 
nnmodified  ancestors  first  appeared  upon  the  earth.  For  it  is  ob- 
vious that  no  tendency  to  change  in  different  directions  by  "  nu- 
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merouB  euccesaire  slight  modificationa  "  '  would  produce  a  untform 
result  Id  such  distsnt  locnlities,  aod  under  such  varied  conditions 
of  life.  Properly  studied,  these  indicatioua  are  quite  aa  certain 
as  tbougti  we  fouod  the  well  preserved  remains  of  these  ancestors 
in  the  mud  and  sand  strata  upon  which  they  flitted  or  dag  in  quest 
of  food. 

Other  Ulostrations  of  sur\-ivals  from  indefinitely  more  remote 
times  I  will  also  give  you,  ttoto  the  Coleopterous  fauna  of  oar 
own  country,  though  passing  time  admonisbes  me  to  restrict  their 
number. 

To  make  my  remarks  intelligible,  I  must  begin  by  saying  tbat 
there  are  three  great  divisioDB  of  Coleoptera,  which  I  will  name  in 
the  order  of  their  complication  of  struetmitl  plan:  1.  RhyodK^ 
phonr;  8.  Metcroroera;  3.  Ordinary  or  normal  Coleoptera;  the 
last  two  being  more  nearly  allied  to  each  other  than  either  is  to 
the  first.  I  have  in  other  places  exposed  the  obaracters  of  titese 
divisions,  and  will  not  detain  you  by  repeattpg  them. 

Prom  Palssontological  evidence  derived  fhim  other  branches  of 
zoology,  we  have  a  right  to  suppose,  if  this  ctassiflcatiou  be  cor- 
rect, that  these  great  types  have  been  introduced  upon  the  earth 
in  the  order  in  which  1  have  named  them. 

Now,  it  is  precisely  in  the  first  and  second  series  that  the  most 
anomalons  instances  of  geographical  distribution  occur ;  that  is  to 
say,  the  same  or  nearly  identical  genera  are  represented  by  species 
in  very  widely  separated  regious,  without  occurring  in  interme- 
diate or  contiguous  regions.  Thos  there  is  a  genus  Emeax,  found- 
ed by  Mr.  Pascoe,  upon  an  Australian  species,  which,  ybcn  I  saw 
it,  I  rcei^;niEed  as  belonging  to  Nycl<q)oris,  a  California  genne, 
established  many  years  before ;  and  in  fact  barely  specifically  dis- 
tinct tVom  N.  gaieattf.  Two  other  examples  are  Olhniua  and  £u- 
pleurida.  United  States  genera,  which  are  respectively  equivalent 
to  ElaccUia  and  Isettalia,  found  in  Borneo.  Our  native  genera 
Eurygeniua  and  Topoacopus,  are  represented  by  scarcely  diSferent 
forms  in  Australia.  All  these  belong  to  the  second  series  (.Heter- 
omera),  and  the  number  of  examples  might  be  greatly  increased 
with  less  tabor  on  my  part  than  patience  on  yours. 

A  single  example  ftx>m  the  Rhynchophora,  and  I  will  pass  to 
another  subject. 

>  OrlsiD  or  SpaclBS,  I8S»,  nr. 
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On  the  sea  coast  of  Cslifornia,  extendiag  to  Alaska,  is  a  reiy 
anomaloDs  iDsect,  wbosc  affloitiea  are  difficult  tS)  diac«m,  called 
Emphyaatea  fucicola,  (Vom  its  occurrence  under  the  aea-weed  cast 
up  by  the  waves.  It  is  represented  in  Australia  by  several  spe- 
cies ol  a  nearly  allied  genus  Apbela,  found  in  similar  situations. 

In  all  entomological  investigations  relating  to  geographical  dis- 
tribution, we  are  greatly  embarrassed  by  the  multitnde  of  species, 
and  by  tJie  vague  and  opinionative  genera  founded  upon  characters 
of  small  importance.  The  Coleoptcra  alone,  thus  far  described, 
amount  to  over  60,000  soH»illed  species,  and  there  are  from  80,000 
to  100,000  in  collections.  Under  these  circumstances  it  is  quite 
impossible  for  one  person  to  command  either  the  time  or  the  ma- 
teriaf  to  master  the  whole  subject,  and  rh>m  the  laudable  zeal  of 
collectors  to  make  known  what  tliey  suppose  to  be  new  objects, 
an  immense  amount  of  synonymy  miiet  result.  Thus  in  the  great 
Catalogus  Coleopterorum  of  Gemmiiiger  and  Harold,  a  permanent 
record  of  the  untiring  industry  of  those  two  excellent  entomolo- 
gists, species  of  the  genus  Treckieua  founded  by  me  upon  a  small 
Nortb  American  insect,  are  mentione<^l  under  five  generic  names, 
only  one  of  which  is  rect^ized  ns  a  synonym  of  another.  These 
generic  headings  appear  in  such  remote  pages  of  the  volume  as 
135,  146  and  289. 

The  two  closely  allied  genera  of  Rhynchophora  mentioned 
above  are  separated  by  no  less  than  168  pages. 

It  is  therefore  plain,  that  before  much  progress  can  be  made  in 
the  line  of  research  which  1  have  proposed  to  you,  whereby  we 
may  recover  important  fragments  of  the  past  history  of  the  earth, 
EDtomology  must  be  studied  in  a  somewhat  diSereut  manner  from 
that  now  adopted.  The  necessity  is  every  day  more  apparent  that 
descriptions  of  heten^neous  material  are  rather  obstructive  than 
beneficial  to  nctcnce,  except  in  the  case  of  extraordinary  forms 
likely  to  give  information  concerning  geographical  distribution  or 
classification.  Large  typical  collections  affording  abundant  mate- 
rial for  comparison,  for  the  approximation  of  allied  forms,  and  the 
elimination  of  donbtOil  ones  must  be  accumulated ;  and  in  tbe 
case  of  such  perishable  objects,  as  those  we  are  now  dealing  with, 
must  be  placed  where  they  can  have  the  protecting  infinences  both 
of  climate  and  personal  care. 

At  the  same  time,  for  this  investigation,  tbe  study  of  insects  is 
peculiarly  Btiitable ;  not  only  on  aucount  of  tbe  small  size,  ease  of 
collecting,  and  little  cost  of  preserving  the  specimens,  but  because 
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from  their  raried  mode  of  life  in  different  stages  of  developmeDt, 
and  perbaps  for  btber  reasona,  the  species  are  less  likely  to  be 
destroyed  in  tbc  prepress  of  geolc^cal  changes.*  Cataclysms  and 
snbmergencea,  which  would  annihilate  the  higher  animals,  wonid 
only  Soat  the  temporarily  asphyxiated  insect,  or  the  tree  tmnks 
containing  the  larvie  and  pup»  to  other  neighboring  lands.  How- 
ever that  may  be,  I  have  given  yon  some  groands  for  believing, 
that  many  of  the  species  of  insects  now  living  existed  in  the  same 
form  before  the  appearance  of  any  living  genera  of  mammals,  and 
we  may  suppose  that  their  unchanged  descendants  wilt  probably 
Burvive  the  present  mammalian  fauna,  including  our  own  race. 

I  may  add,  moreover,  that  some  groups,  especially  in  tite 
Rhynchophora,  which,  as  I  have  said  above,  I  believe  to.  bi  the 
earliest  introduced  of  the  Coleoptera,  e^fhibit  with  compact  and 
deSnite  limits,  and  clearly  deSned  spectflc  characters,  so  many 
generic  modifications,  that  I  am  compelled  to  think  that  we  have 
in  them  an  example  of  the  long  sought  unbroken  series,  extending 
in  this  instance  fVom  early  mesozoic  to  the  present  time,  and  of 
which  very  few  forms  have  become  extinct. 

I  have  used  the  word  speciei  so  oflen,  that  yon  will  doubtless  be  . 
inclined  to  ash,  what,  then,  is  understood  by  a  species?  Alas!  I 
can  tell  you  no  more  than  has  been  told  recently  by  many  others. 
It  is  an  assemblftge  of  individuals,  which  differ  from  each  other  by 
veiy  small  or  triQing  and  inconstant  characters,  of  mnch  less  value 
than  those  in  which  they  differ  from  any  other  assemblage  of  in- 
dividuals. Who  determines  the  value  of  these  characters?  The 
experienced  student  of  that  department  to  which  the  objects  be- 
long. Species  are,  tiierefore,  those  groups  of  individnals  repre- 
senting organic  forms  which  are  rrcoonizbd  as  such  by  those 
who  fVom  natural  power  and  education  are  best  qualified  to  judge. 

You  peiveive,  therefore,  that  we  are  here  dealing  with  an  entirely 
different  kind  of  information  from  that  which  we  gain  from  tbe 
physical  sciences ;  everything  there  depends  on  accurate  observa- 
tion, with  strict  logical  conseqnences  derived  therefrom.  Here 
the  basis  of  our  knowledge  depends  equally  on  accurate  and 
trained  observation,  but  tbe  logic  is  not  formal  but  perceptive. 


■  for  a  fuller  iUBcaselon  of  UisM  oaunes,  and  of  ierer«l  other  enbJeeU  wbleh  ara 
briefly  mntiaiKd  In  tbli  addrasa.  Uie  reader  inny  eootDll  *n  excollent  nwmoir  bjr  nj 
learned  IVtend,  Hr.  Aodrew  Uomj,  •'  Od  the  Genicniphicnl  RelnUona  of  tbe  Chief  Vo- 
leopterona  Fuiuin."    (Jan^n.il  of  LlonEaii  Satkt.v,  Zoology.  Vol.  li.} 
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This  has  been  already  Uiorongbly  reoc^niEed  by  Huxley '  and 
Helmholtz,^  and  others,  but  ne  may  properly  extend  the  ioquiry 
into  the  nature  and  powers  of  this  fesllietic  perception  somevhat 
fulrber.  For  it  is  to  this  fundameutul  difference  between  bio* 
l<^cal  and  physical  sciences  that  I  will  especially  invite  your 
attention. 

Sir  John  Lnbbock,^  quoting  from  OldBeld  *  mentions  that  certain 
Australians  "  were  quite  unable  to  realize  the  most  vivid  artistic 
representations.  On  being  shown  a  picture  of  one  of  tberoselves, 
one  said  it  was  a  ship,  another  a  kangaroo,  not  one  in  a  dozen 
ideDtifyIng  the  portrait  as  having  any  connectiou  with  himself." 

These  liuman  beings,  therefore,  with  brains  very  similar  to  our 
own,  and  as  is  held  by  some  persons,  potentially  capable  of  similar 
cultivation  with  ourselves,  were  unable  to  recognize  the  outlines 
of  feven  such  fiuniliar  objects  as  the  features  of  their  own  race. 
Was  there  any  fault  in  the  drawing  of  the  artist  ?  Probably  not. 
Or  in  the  eye  of  the  savage  ?  Certainly  not,  for  that  is  an  optical 
instrument  of  tolerably  simple  structure,  which  cannot  fail  to  form 
on  the  retina  an  accurate  image  of  the  object  to  which  it  Is  di- 
.rected.  Where  then  is  the  error?  It  is  in  the  want  of  d^iacity 
of  the  brain  of  the  individual  (or  rather  the  race  in  this  instance) 
to  appreciate  the  resemblance  between  the  outline,  the  relief,  the 
light  and  shade  of  the  object  pictured,  and  the  flat  representation 
in  color:  in  other  words,  a  want  of  "artistic  tact"  or  esthetic 
peroeptiOD. 

A  higher  example  of  a  similar  phenomenon  I  have  myself  seen : 
many  of  you  too  have  wituessed  it,  for  it  is  of  daily  occurrence.  It 
is  when  travellere  In  Italy  having  penetrated  to  the  inmost  chamber 
of  the  Temple  of  Art,  even  the  Hall  of  the  Tribune  at  Florence, 
stand  in  presence  of  the  most  perfect  works  of  Art,  which  it  has 
been  given  to  man  to  produce,  and  gaze  upon  them  with  the  same 

■"A  >]>aelM  la  (he  miillMt  BTonp  to  which  4itlinetiTe  ■nd  iararikbls  otainKlere  can 
beaulgned."  (Frtnalples  ■ndlleUiadtof  rsl»OD(alog]r,BmlUiaoDlaDBeport.  ISSS.STS). 

■  "  I  do  Dol  nieui  to  denr  Ibat,  In  mtoy  brnnchea  of  ibew  (oieDCM,  bo  lolDlllTe  per- 
uptlon  of  aulogle*  aod  a  rertalo  aniatic  tact  play  a'  conaplcnooa  part.    la  aataral 

hlatory It  li  leR  Odtlrel)' to  IhU  tact,  withOBt  a  alearl;  delnahla  rule,  to 

determine  what  obaracteiiatlea  of  sperioa  are  tmporUuit  or  nnlmportaDt  n>r  parpoaea 
of  claaalllcaUon,  and  what  dtvlalona  of  the  anlmnl  or  Tesetable  klnsdom  are  more  Dat- 
oral  ibaa  otbera."  (Belatlon  of  tbe  Phfalnal  Scleneca  to  Science  In  General.  Smith*. 
Beport.  ISTI,  tgj.) 

■  rrehtatoric  Tlmea,  p.  440. 

•ODlbaAborlfiaeiDr  ADatralta.    Traoa.  ElhnologlcKl  Boc.  Mew  Seriea,  Vol.  I. 
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indifferenoe  that  tbey  would  Bhow  to  the  conceptions  of  mediocra 
artists  exhibited  in  our  ebopa. 

Perhaps  they  wonid  even  wonder  what  one  can  find  to  admire 
in  the  unrivalled  collection,  which  is  there  aasembled. 

There  ia  surely  wanUng  in  the  minds  of  such  persons  that  high, 
sesthettc  sense,  which  enables  others  to  enter  into  spiritual  har- 
mony with  the  great  artists  whose  creations  are  before  them. 

Creations  I  e^,  and  I  use  the  word  intentionally.  If  there  is 
one  power  of  the  human  sonl,  which  more  nearly  than  Miy  other 
approaches  the  faculty  of  creation,  it  is  that  by  which  the  alnK»t 
inspired  artist  develops  out  of  a  rode  block  of  stone,  (v  out  of 
such  mean  materials  as  canvass  and  metallic  pastes  of  various 
colors,  figures  which  surpass  in  beauty,  and  in  power  of  exciting 
emotion,  the  objects  they  profess  to  represent. 

Yet  these  nntestbetic  and  nonappreciative  persons  are  just  as 
highly  educated,  and  iu  their  respective  positions  as  good  and 
useful  members  of  the  social  organism  as  any  that  may  be  foond. 
I  maintun  only,  they  would  never  make  good  students  of  biology. 

In  like  manner,  by  way  of  illustrating  the  foregoing  observa- 
tions, there  are  some,  who  in  looking  at  the  phenomena  of  the . 
external  Universe,  may  recognize  only  Chance,  ot  the  "fortui- 
tous concourse  of  atoms,"  producing  certain  resultant  motions. 
Others,  having  studied  more  deeply  the  nature  of  things,  will  per- 
ceive the  existence  of  laws,  binding  and  correlating  the  events 
they  observe.  Others  again,  not  superior  to  the  latter  in  intelli- 
gence, nor  in  power  of  investigation,  may  discern  a  deeper  relation 
between  these  phenomena,  and  the  indications  of  an  iutellectnal  or 
Ksthetic  or  moral  plan,  similar  to  that  which  induences  their  own 
actions,  when  directed  to  the  attaining  of  a  particular  result. 

These  last  will  recognize  in  the  operations  of  nature  the  direo 
tion  of  a  Human  Intelligence,  greatly  enlarged,  enable  of  modi- 
fying at  its  will  influences  beyond  our  control ;  or  they  will  appre- 
ciate in  themselves  a  resemblance  to  a  superhuman  intelligence 
which  enables  them  to  be  in  sympathy  witli  its  actions. 

Either  may  be  true  in  individual  instances  of  this  class  of 
minds ;  one' or  other  must  be  true ;  1  care  not  which,  for  to  me  the 
propositions  are  in  this  argument  identical,  though  in  speculatire 
discussions,  they  may  be  regarded  as  at  almost  the  opposite  poles 
of  religious  belief.  All  that  I  plead  for  is,  that  those  who  have 
not  this  perceptive  power,  and  who  in  the  present  condition  of 
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scientific  discnasioQ  are  numerically  iDfluentiat,  will  hav^  tolerance 
for  those  who  posseda  it ;  aad  that  the  ideas  of  the  latter  may 
not  be  entirely  relegated  to  the  domain  of  auperstition  and  en- 
thusiasm. 

Id  the  ease  of  the  want  of  perceptloD  of  the  Australian,  a  very 
aimpie  test  can  be  applied.  It  is  only  to  photogn4>b  the  object 
represented  by  the  artiat,  and  compare  the  outlines  and  shades  of 
the  photograph,  with  those  of  tbe  picture.  If  they  accord  within 
reasonable  limits  the  picture  is  correct  to  that  extent ;  at  least, 
however  bad  tbe  artist,  the  human  face  conld  never  be  confounded 
with  a  ship,  or  a  kangaroo. 

Can  we  apply  a  similar  tent  to  the  works  of  nature?  I  think 
we  can.  Suppose  that  man, — I  purposely  use  the  singular  noun  to 
indicate  that  all  bnmau  beings  of  similar  intelligence  and  eductt- 
tion  working  towards  a  definite  end,  will  work  in  a  somewhat  sim- 
ilar manner, — suppose,  then  I  sny,  that  man,  endeavoring  to  cany 
out  some  object  of  importance,  devises  a  method  of  so  doing,  and 
creates  for  that  purpose  a  series  of  small  objects,  and  we  find  that 
these  small  objects  naturally  divide  and  distribute  themselves  id 
age  and  locality,  in  a  similar  manner  to  that  in  which  the  species 
of  a  gronp  of  organisms  are  divided  in  space,  and  distributed  in 
time;  and  tbat  the  results  of  man's  labor  are  thus  divided  and 
distributed  on  acconnt  of  the  necessary  inherent  qualities  of  his 
intelligence  and  methods  of  action,  is  not  the  resemblance  between 
human  reason  and  the  greater  powers  which  control  thS  manifes- 
tations of  organic  nature  apparent? 

I  now  simply  present  to  you  this  investigation.  Time  ia  want- 
ing for  me  to  illustrate  it  by  e^en  a  single  example,  but  I  feel  sure 
that  1  have  in  the  minds  of  some  of  yon  already  suggested  several 
applications  of  it  to  the  principle  I  wish  to  teach : — the  resem- 
blance  in  the  distribution  of  the  worka  of  nature  to  that  of  human 
contrivances  evolved  for  definite  purposes. 

If  this  hind  of  reasoning  commends  itself  to  yon,  and  you  thus 
perceive  resemblanoes  In  the  actions  of  tbe  Ruler  of  the  Universe 
to  those  of  our  own  race,  when  prompted  by  the  best  and  highest 
intellectual  motivea,  you  will  be  willing  to  accept  the  declaration 
of  tbe  ancient  text,  "  He  doeth  not  evil,  and  abideth  not  with 
the  evil  inclined.    Whatever  he  hath  done  is  good;"'  or  ibut 


Digit  zed  by  Google 


492  pkesidemt'b  addbbss. 

trota  our  pvn  canon  of  Scripture;     "With  him  ia  wisdom  and 
Btrength,  he  hath  oouusel  and  aDderstanding." ' 

The  Kstbetic  character  of  Natural  History,  therefore,  prevents 
the  results  of  its  cultivation  from  being  vorked  out  with  the  pre- 
cision of  a.  logical  machine,  such  as  with  correct  data  of  observa- 
tion and  calculation  would  be  quite  suflBcient  to  formulate  the 
conclusions  of  physical  investigation.  According  as  the  percep- 
tion of  the  relations  of  organic  beings  among  themselves  becomes 
more  and  more  enlai^ed,  the  interpretation  of  these  relalions  will 
vary  within  limits ;  but  we  will  be  contlnnally  approxitnatlng 
higher  mental  or  spiritual  truth. 

This  kind  of  tnith  can  never  be  revealed  to  us  by  the  study  of 
inorganic  a^regations  of  the  universe.  The  molar,  molecular 
and  polar  forces,  by  which  they  are  formed,  may  be  expressed,  so 
far  as  science  has  reduced  them  to  order,  by  a  small  number  of 
simply  formulated  laws,  indicative  neither  of  purpose  nor  intelli- 
gence, when  confined  within  inorganic  limits.  In  fact,  taking  also 
the  organic  world  into  conaideration,  we  as  yet  see  no  reason  why 
the  number  of  chemical  elements  known  to  us  should  be  as  lat^ 
as  it  ia,  and  go  on  increasing  almost  yearly  with  more  minute  in- 
vestigations. To  all  appearance,  the  mechanical  and  vital  struc- 
ture of  tlie  universe  would  remain  unchanged,  if  half  of  them 
were  struck  out  of  existence. 

Neither  is  there  any  evidence  of  intelligence  or  design  in  the 
fact  that  the  aide  of  the  moon  Tisible  to  as  exhibits  only  a  mass 
of  volcanoes. 

Yet  upon  the  earth,  witbont  the  volcano  and  the  earthquake, 
and  the  elevating  forces  of  which  they  ar^  the  feeble  indications, 
there  would  be  no  permanent  separation  of  land  and  water ;  con- 
sequently no  pr<^ress  in  animal  and  vegetable  life  beyond  what  is 
possible  in  the  ocean.  To  us,  then,  as  sentient  beings,  the  vol- 
cano and  the  earthquake,  viewed  ttom  a  biolc^cal  standpoint, 
have  a  profound  significance. 

It  is  indeed  difflcult  to  see  in  what  manner  the  student  of  purely 
physical  science  is  brought  to  a  knowledge  of  any  evidences  of 
intelligence  in  the  arrangement  of  the  Universe.  The  poet,  in- 
spired by  meditating  on  the  immeaaarable  abyss  of  space,  and  the 
transcendent  glories  of  the  celestial  orbs  has  declared, 
"  The  naderoat  m 
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uid  his  saying  hsi]  a  certain  amonnt  of  specioasucss,  on  acconnt 
of  tlie  magnitude  or  tlie  bodies  and  distances  witli  which  the  atn- 
deut  of  the  stars  is  concerned.  This  Tavorite  liue  is,  however, 
only  an  example  or  what  an  excellent  writer  has  termed  "  the  qd- 
consciouB  action  of  volition  npon  credence,"  and  it  is  property  in 
the  correlations  of  the  inorganic  with  the  oi^anic  world,  tliat  we 
may  hope  to  eshibit,  with  clearness,  the  adaptations  of  plan  pre- 
flgnred  and  design  executed. 

In  the  methods  and  results  of  investigation,  tbe  mathematician 
differs  fVom  both  the  physicist  and  the  biologist.  Unconflned  like 
the  former,  hy  the  few  simple  relations  by  which  movements  in  the 
inoi^anic  world  are  controlled,  he  may  not  only  vary  the  form  of 
his  analysis,  almost  at  pleasure,  making  it  more  or  less  transcen- 
dental in  many  directions,  but  he  may  introduce  factors  or  rela- 
tions, apparently  inconceivable  in  real  existences,  and  then  inter- 
pret them  into  results  quite  as  real  as  those  of  the  legitimate 
calculus  with  which  be  is  working,  but  lying  outside  of  its  domain. 

If  biolt^  can  ever  Ije  developed  in  such  manner  that  its  results 
may  be  expressed  in  mathematical  formula,  it  will  be  the  pleasing 
task  of  tbe  Iliture  analyst,  to  ascertain  the  nature  of  the  incon- 
ceivable (or  imaginary  as  they  are  termed  in  mathematics)  quan- 
tities which  must  be  introduced  when  changes  of  form  or  structure 
take  place.  Such  will  be  analytical  moiphology,  in  its  proper 
sense ;  but  it  is  a  science  of  tbe  future,  and  will  require  for  its 
calculus  a  very  complex  algebra. 

In  the  observation  of  the  habits  of  inferior  animals,  we  recog- 
nize  many  complications  of  action,  which  though  directed  to  tbe 
accomplishment  of  definite  purposes,  we  do  not  entirely  compre- 
hend. They  are,  in  many  instances,  not  the  result  of  either  the 
experience  of  the  individual,  or  the  education  of  its  parents,  who 
in  low  forms  of  animals  fl^queutly  die  before  the  hatching  of  the 
offspring.  These  actions  have  been  grouped  together,  whether 
simple  or  complex,  as  directed  by  what  we  are  pleased  to  call  in- 
stinct, as  opposed  to  reason.  Vet  there  is  every  gradation  be- 
tween the  two. 

Among  tbe  variona  races  of  dogs,  the  companions  of  roan  for 
unnumbered  centuries,  we  observe  not  only  reasoning  powers  of  a 
rather  high  order,  but  also  distinct  traces  of  moral  sentiments, 
similar  to  thrwe  possessed  by  our  own  race.  I  will  give  no  exam- 
ples, for  many  may  be  found  in  books  with  which  you  are  familiar. 
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Actions  evincing  the  same  mentat  attributes  srs  also  noticed  in 
Til<l  animala,  which  have  been  tamed.  Ton  will  reply,  that  these 
qnalities  have  been  developed  by  human  education ;  bat  not  so, 
there  must  have  been  a  latent  capacity  in  the  brain  to  receive  the 
education,  and  to  manifest  the  results  by  the  modiAcation  of  the 
habits.  Now  it  is  because  we  are  Tertebratea,  and  the  animala  of 
which  I  have  spoken  are  vertebrates,  that  we  understand,  though 
imperrectly,  their  mental  processes,  and  can  develop  the  powers 
that  are  otherwise  latent.  Could  we  comprehend  tliem  more  fully 
we  would  And,  and  we  do  find  from  time  to  time  in  the  progress  of 
our  inquiries,  that  what  was  classed  with  instinct  is  really  intel- 
lection. 

When  we  attempt  to  observe  animals  belonging  to  another  sab- 
kingdom,  Articnlata,  for  instance,  such  as  bees,  ants,  termites, 
etc.,  which  are  built  upon  a  totally  different  plan  of  etniotare, 
having  no  organ  in  common  with  ourselves,  the  difflcnity  or  inter- 
preting their  tntellectnal  processes,  if  th^  perform  any,  is  still 
greater.  The  puiposea  of  their  acUons  we  con  only  divine  by 
their  results.  But  anything  more  exact  than  their  knowledge  of 
the  objects  within  their  scope,  more  ingenious  than  their  methods 
for  using  those  objects,  more  complex,  yet  well  devised  than  their 
eociat  and  political  systems,  it  is  impossible  to  conceive. 

We  are  not  warranted  in  assuming  that  these  actions  are  in- 
stinctive, which  if  ptirformcil  by  a  vertebrate  we  would  call  rational. 
Instead  of  concealing  our  ignorance  under  a  word  which  thus  ased, 
comes  to  mean  nothing,  let  us  rather  admit  the  existence  here 
of  a  rational  power,  not  only  inferior  to  ours,  but  also  different. 

Thus  proceeding,  from  the  highest  forms  in  each  type  of  animal 
life  to  the  lower,  and  even  down  to  the  lowest,  we  may  be  pre- 
pared to  advance  the  thesis,  that  all  animals  are  intelligent,  in 
proportion  to  the  ability  of  ttieir  organization  to  manifest  intelli- 
gence to  us,  or  to  each  other ;  that  wherever  there  is  voluntary 
motion,  there  is  intelligence : —  obscure  it  may  be,  not  compre- 
hended by  us,  but  comprehended  by  the  companions  of  the  same 
low  grade  of  structure. 

However  this  may  be,  I  do  not  intend  to  dtecnss  the  sabject  at 
present,  but  only  wish  in  connection  with  this  train  of  thought  to 
offer  two  suggestions. 

The  first  is,  that  by  pursuing  different  courses  of  investigation 
in  biology,  we  may  be  led  to  opposite  results.     Commencing  with 
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tbe  simplest  forms  of  animal  life,  or  with  the  embryo  of  the  higlier 
animals,  it  may  be  very  difficult  to  say  at  what  point  intelligence 
be^ns  to  mBnifest  itself;  onr  attention  is  conoentratecl,  therefore, 
upon  those  functions  which  appear  to  be  the  result  of  pnrely  me- 
chanical arrangements,  acted  npoD  by  externifl  stimuli.  The 
anlina)  becomes  to  onr  perception  an  aotomaton,  and  in  fact,  by 
excising  some  of  the  nervous  oi^ns  last  developed  in  its  growth, 
we  can  render  an  adult  animal  an  automaton,  capable  of  perform- 
ing only  those  habitual  actions  to  which  its  brain,  when  in  perfect 
condition,  had  educated  the  muscles  of  voluntary  motion.  On  the 
other  hand,  commencing  with  the  highest  group  in  each  type,  and 
going  downwards,  either  in  atmctural  complication,  or  in  age  of 
individual,  it  is  impossible  to  fix  the  limit  at  which  intelligeace 
ceases  to  be  iqiparent. 

I  have  in  this  subject,  as  in  that  of  tracing  the  past  history  of 
onr  insects,  in  the  first  part  of  this  address,  preferred  the  latter 
mode  of  investigation  ;  taking  those  thii^s  which  are  nearest  to  us 
in  time  or  stmctare,  as  a  basis  for  the  study  of  those'more  remote. 

The  second  consideration  is,  since  it  Is  so  diiScult  for  us  to  nn* 
deratand  the  mental  processes,  whether  rational  or  instinctive  (I 
care  not  by  what  name  they  are  called),  of  beings  more  or  less 
similar,  but  inferior  to  ourselves ;  we  should  exercise  great  caution 
when  we  have  occasion  to  speak  of  the  designs  of  One  who  is  in- 
floitoly  greater.  Let  us  give  no  place  to  the  crude  speculations  of 
would-be-teleol<^sts,  who  are  indeed,  in  great  part  refuted  already 
by  the  pr<^ress  of  science,  which  continually  exhibits  to  us  higher 
and  more  be^utttUl  relations  between  the  phenomenon  of  Nature 
*^than  It  hath  entered  into  the  mind  of  man  to  conceive."  Let  not 
onr  vanity  lead  us  to  believe  that  because  God  has  deigned  to 
guide  onr  steps  a  few  paces  on  the  road  of  tmth,  we  are  jtistifled 
in  speaking  as  if  He  had  taken  vs  into  intimato  companionship, 
and  informed  us  of  all  Uis  counsels. 

If  I  have  exposed  my  views  on  these  subjects  to  yon  in  an 
acceptable  manner,  you  will  perceive  that  in  minds  capable  of 
receiving  snch  impressions,  biology  can  indicate  the  existence  of 
a  creative  or  directive  power,  possessing  attributes,  some  of 
which  resemble  our  own,  and  controlling  operations  which  we  may 
feebly  comprehend.    Thus  far  Natural  Theology,  and  no  farther. 

What  then  is  the  strict  relation  of  Natural  History  or  biology 
to  that  great  mass  of  learning  and  Infinence  which  is  commonly 
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CAlled  Theology ;  ai)<)  tx>  that  amaJler  mass  of  belief  and  action 
which  is  call^l  Religion? 

Some  express  the  relation  very  briefly,  by  aayiog  that  Sclenoe 
and  Religion  are  opposed  to  each  other.  Others  again  that  tbey 
bare  nothing  in  common.  These  expressions  are  true  of  certun 
classes  of  minds;  but  the  greater  number  of  tbinkiDg  and  edu- 
cated persons  see,  that  thongh  the  ultimate  truths  taught  by  each 
are  of  quite  distinct  nature,  and  can  by  no  means  come  in  conflict, 
inasmuch  as  they  have  no  point  in  common ;  yet  so  far  as  these 
truths  are  embo<lled  in  human  language,  and  manipulated  by 
human  interests,  they  have  a  common  dominion  over  the  soul  of 
man.  According  to  the  method  of  their  government,  they  may 
then  come  Into  collision  even  as  the  temporal  and  spiritual  sovei^ 
eigne  of  Japan  occasionally  did,  before  the  recent  changes  in  that 
country. 

In  answering  the  query  above  proposed,  it  will  be  necessary  to 
separate  the  essential  truths  of  religion  from  the  accessories  of 
tradition,  usage,  and  most  of  all,  -organizations  and  interpretap 
tions,  which  have  in  the  lapse  of  time  gathered  around  the  primi- 
tive or  revealed  truth. 

With  the  latter,  the  scientific  man  must  deal  exactly  like  other 
men,  he  must  take  it,  or  reject  it,  according  to  his  spiritual  gifts ; 
but  he  must  not,  whatever  be  his  personal  views,  discuss  it  or 
assail  it  cm  a  man  of  Kience,  for  within  his  domain  of  investiga- 
tion it  does  not  l>elong. 

With  regard  to  the  accessories  of  traditions,  interpretations, 
etc.,  our  answer  may  t>e  clearer,  when  we  have  briefly  reviewed 
some  recent  events  in  what  has  been  written  about  as  the-  Conflict 
of  Religion  and  Science.  Some  centuries  ago,  great  theological 
disgnst  was  produced  bj'  the  announcement  that  the  sun  and  not 
tiie  earth  was  the  centre  of  the  .planetary  system.  A  few  decades 
ago  profound  dissatisfaction  was  shown  that  the  evidence  of  or- 
ganic life  on  the  planet  was  very  ancient.  Recently  some  annoy- 
ance has  been  exhibited  because  human  remains  have  been  found 
in  situations  where  they  ought  not  to  have  been,  according  to 
popularly  received  interpretations;  and  yet  more  recently  much 
apprehension  has  been  felt  at  the  possible  deiivation  of  man  (torn 
some  inferior  organism ;  an  hypothesis  framed  simply  because  in 
the  present  condition  of  intellectual  advancement,  no  other  can 
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Yet  all  these  facts,  but  the  Uat,  which  still  is  an  opinion,  have 
been  accepted,  after  more  or  less  bitter  controversy  on  both  sides, 
and  the  fountain  of  spiritual  truth  remains  unclouded  and  undi- 
minished. New  interpretations  for  the  aacred  texts,  supposed  to 
be  in  conflict  with  the  scientiSc  facts,  have  been  sought  and  found 
wittioiit  difficulty.  These  much  feared  facts  iiave,  moreover,  given 
some  of  the  strongest  and  most  convincing  illustrations  to  modem 
exhortation  and  religious  instruction. 

Thus,  then,  we  see  that  the  influence  of  Science  npon  Religion, 
bas  been  beneficial.  Scholastic  interpretations  founded  upon  im- 
perfect  knowledge,  or  no  knowledge,  but  mere  gness,  have  been 
replaced  by  sound  criticism  of  the  texts,  and  their  exegesis  in 
accordance  with  the  times  and  circumstances  for  which  they  were 
written. 

It  mnst  be  conceded  by  fair  minded  men  of  both  sides  that  these 
controversies  were  carried  on  at  times  with  a  rudeness  of  expres- 
sion and  bitterness  of  feeling  now  abhorrent  to  our  usages.  The 
intellectual  wars  of  those  days  partook  of  the  brutality  of  physical 
war,  and  the  horrors  of  the  latter,  as  you  know,  have  been  ameli- 
orated only  within  very  few  years. 

I  fear  that  the  unhappy  spirit  of  contention  still  sur^'lves,  and 
that  there  ore  yet  a  few  who  fi|^)it  for  victory  rather  than  for  truth. 
The  deceptive  spirit  of  Voltaire  still  buds  forth  occasionally ;  he, 
who,  as  you  remember,  disputed  the  organic  nature  of  fossil  sliells, 
because  in  those  days  of  schoolmen,  tlieir  occurrence  on  mountains 
would  be  used  by  others  as  a  proof  of  a  universal  Noachian  deluge. 
The  power  of  such  spirits  is  fortunately  gone  for  any  [lotent  iuflu* 
ence  for  evil,  gone  with  the  eqnally  obstructive  influence  of  the 
scholastics  with  whom  they  formerly  contended. 

Since  then,  there  is  no  occasion  for  strict  Science  and  pure  Re- 
ligion to  be  in  conflict,  how  shall  the  peace  be  kept  between  theraP 

By  Toleration  and  Patience.  Toleration  towards  those  who 
believe  less  than  we  do,  in  the  hope  that  they,  by  cultivation  or 
inheritance  of  aesthetic  perception,  will  be  prepared  to  accept 
something  more  than  Matter  and  Energy  in  the  Universe,  and  to 
believe  that  Vitality  is  not  altogether  undirected  Colloid  Chem- 
istry. 

Toleration  also  towards  those  who,  on  what  we  think  misandcr- 
stood  or  insufficient  evidence,  demand  more  than  we  are  prepared 
to  admit,  in  the  hope  that  they  will  revise  additional  texts  which 
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seem  to  conflict,  or  may  hereafter  conflict  witli  facts  deduced  from 
actual  study  of  Nature,  and  thus  prepare  tlicir  minds  for  the  re- 
ception of  such  truths  as  may  be  discovered,  without  embittered 
discussions. 

Patience,  too,  must  be  counaelled.  For  much  delay  will  ensue 
before  this  desired  result  is  arrived  at ;  patience  under  attack,  pa- 
tience under  miHrepresentation,  but  never  coDtroveray. 

Thus  will  be  hastened  the  time,  when  the  glorious,  all  sulBcient 
spiritual  light,  which  though  given  through  anotlier  race,  we  have 
adopted  as  our  own,  shall  shine  with  its  pristine  pui-ity,  fi-eed  tVoin 
the  iDcrustatious  with  which  it  has  been  obscureil  by  the  vanity 
of  partial  knowledge,  and  the  temporary  contrivances  of  humaji 
polity. 

So,  too,  by  freely  extended  scientific  culture,  may  we  hope  that 
the  inSnitely  liiickcr  and  grosser  superstitions  and  corruptioDS  will 
be  removed,  which  greater  age  and  more  despostic  govemmenta 
have  accumulated  around  the  leaa  brilliant,  though  important  re- 
ligiona  of  our  Asiatic  Aryan  relatives.  These  accretions  being 
destroyed,  the  principal  difficulty  to  the  reception  by  those  nations 
of  higher  spiritual  truths  will  be  obviated,  and  the  intelligent 
Hindoo  or  Persian  will  not  be  tai-dy  in  recognizing  in  the  pure  life 
and  eIevBt«d  doctrine  of  the  sincere  Christian,  an  addition  to,  and 
fuller  expression  of  i-eligious  precepts  with  which  he  is  familiar. 
In  this  manner  alone  may  be  realized  the  hope  of  the  philosopher, 
the  dream  of  the  poet,  and  the  expectation  of  the  theologian.  A 
Universal  Science,  and  a  Universal  Religion,  cooperating  hanno- 
niouBly  for  the  perfection  of  man  and  the  glory  of  his  Creator. 


THE   CROCOUILE  IN   FLORIDA. 

Br   WM.  T.   BOBKADAT. 

In  the  warm,  placid  waters  of  tropical  streams  whose  banks  are 
bordered  by  reedy  marshes  and  forests  of  perpetual  green,  is  the 
home  of  the  crocodile.  About  the  middle  of  the  day  numbers 
may  be  seen  lying  lazily  on  the  banks  enjoying  the  heat,  their 
polished  scales  shining  in  the  sunlight,  and  all  looking  the  very 
picture  of  -tropical   languor  and  repose.     Its  duly  food  is  the 
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fiabes  that  fababit  ita  native  element,  bat  many  a  bright-plnmed 
water-fowl  and  unsuspecting  qnadruped  falls  a  prey  to  its  rapacity. 
AnimalB  drinking  at  the  stream's  margin  or  swimming  across  are 
seized  in  the  hoge  reptile's  powerful  jaws,  dragged  under  water, 
drowned  and  devoured.  The  crocodile  evinces  a  decided  prefer- 
enoe  for  tainted  meat,  and  after  capturing  large  prey  it  is  often 
kept  uneaten  in  tlie  water  until  in  a  state  of  partial  decomposition. 
The  males  are  very  pugnacious  and  often  fight  desperately  for 

FiB.SIl. 


Head  of  Florida  Crocodile. 

poasession  of  the  femalea.  Sometimes  an  individual  is  captured 
whose  tail  is  entirely  gone,  often  the  end  is  missing,  sometimes  a 
leg  is  wholly  or  partly  wanting.  Last  winter  we  killed  an  alli- 
gator whose  upper  Jaw  was  broken  off  squarely  half  way  up  to  the 
eyes  by  some  long  previous  accident. 

The  female  crocodile  laya  from  twenty  to  thirty  eggs  at  a  time. 
With  her  feet  and  nose  she  scoops  a  bole  in  the  mud  or  sand  on 
the  shore,  taking  care  to  select  a  slightly  elevated  situation,  and  in 
this  depoaite  her  eggn  in  several  layers,  one  upon  another,  placing 
a  coat  of  earth,  reeda  and  graaa  over  each  layer.  The  heat  gener- 
ated by  the  fermentation  of  this  mass  is  sufficient  to  hatch  the 
e^s  in  about  thirty  days. 

While  the  crocodiles  are  distributed  throughout  all  the  southern 
hemisphere,  in  fact  in  all  tropical  regions,  their  couaius,  the  alli- 
gators, are  confined  to  America ;  one  species,  -the'  A.  Mississip- 
penats  Gray,  being  especially  abundant  in  the  southern  United 
States.  It  was  formerly  thought  that  the  crocodile  did  not  inhabit 
Australia,  but  it  ia  now  known  to  be  there  in  respectable  numbers, 
some  specimens  of  great  size  having  been  captured.  No  one  spe- 
cies of  the  Crocodilidce  ia  universally  distributed,  but  the  genus 
Crocodilut  is  widely  known  and  haa  a  greater  range  than  any  of  its 


Digit  zed  by  Google 


500  THS   CROCODILE  IN   FLOBIBA. 

congeners.  The  species  are  often  confined  to  certain  localities, 
and  in  a  few  their  limits  are  very  circumscribed. 

The  two  American  species  of  CrocodUus,  viz.,  rhombifer  and 
acutus,  were  first  described  by  Cuvier  as  confined  to  the  West 
Indies  and  South  America,  whiub  view  was  accepted  by  natural- 
ists for  a  long  time.  Subsequently  the  C.  acatus  has  been  discov- 
ered in  different  parts  of  Central  America,  and  in  1870  Professor 
Jeffries  Wyman  described  a  skull  from  Florida  as  belonging  to 
that  species.  Reports  are  current  in  Florida  of  a  true  crocodile 
existing  there,  but  specimens  have  not  been  secured  until  very 
recently.  The  present  year  has  thrown  more  light  upon  the  sub- 
ject by  the  capture  of  two  fine  specimens. 

My  personal  observations  on  the  subject  were  confined  to  the 
southeast  coast  of  Florida,  particularly  the  vicinity  of  Biscayne 
Bay.  While  there  last  winter  collecting  for  the  Museum  of  Fi'of. 
Ward,  of  Rochester,  New  York,  I  obtained  sight  of  a  reptile  that 
I  at  first  supposed  to  be  a  large  alligator,  but  which  a  nearer  view 
convinced  me  was  a  crocodile.  After  two  unsuccessful  attempts 
I  succeeded  in  killing  him  by  lying  in  wait  for  bim  with  my  rifle, 
opposite  his  favorite  mud-wallow  on  the  bank  of  the  stream.  It 
proved  to  be  a  male, — huge,  old  and  ugly.  His  tonacity  of  life 
was  surprising,  and  his  fraatic  struggles  in  and  out  of  water  made 
the  fight  interesting  for  some  time.  He  lived  for  quite  an  hour 
after  six  rifle-balls  bad  been  fired  into  bis  nape  in  the  direction  of 
the  brain.  He  measured  fourteen  feet  in  length,  and  his  girth  at 
a  point  midway  between  fore  and  hind  legs  was  five  feet  two 
inches.  His  teeth  were  large  and  blunt ;  his  head  nigose  and 
knotty,  with  armor  plates  very  large  and  rough,  all  conspiring  to 
give  him  a  very  ugly  and  savage  appearance.  On  dissection  it 
was  found  that  he  had  been  very  pugnacious,  or  else  was  a  perse- 
cuted  and  unfortunate  individual.  Three  of  his  teeth  were  more 
or  less  shattered ;  the  tibia  and  fibula  of  the  right  hind  leg  had 
been  broken  in  the  middle  and  united,  also  one  of  the  metatarsal 
bones  of  the  same  limb ;  about  five  inches  had  been  bitten  od*  the 
end  of  bis  tail  leaving  it  quite  blunt,  and  for  some  reason,  prob- 
ably an  old  wound,  two  of  the  vertebne  near  the  middle  of  the 
tail  bad  grown  together  solidly  at  an  awkward  angle. 

The  day  following  the  above  capture  (January  22,  1875)  I  hod 
the  tbrtber  good  fortune  to  kill  at  the  same  spot  the  mate  of  this 
crocodile,  a  beautiful  female,  measuring  ten  feet  eight  inches. 
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Tbero  was  a  striking  contrast  between  the  two  specimens  I  The 
bead  of  the  female  was  ri^iilar  in  outline,  comparatively  smootb, 
teeth  white,  regular  and  sharp,  plates  even  in  surface  and  contour, 
and  colors  very  marked.  The  entire  under  snrface  of  both  sped- 
mens  was  pale  yellow,  shading  gradually  darker  up  the  sides  with 
flue  irregular  streaks  and  spots  of  block.  On  the  upper  parts  of 
the  female  through  the  entire  length  the  black  and  yellow  mottling 
was  about  nniform,  the  yellow  rather  predominating.  The  general 
appearance  of  the  female  was  decidedly  yellowish,  while  the  back 
and  tail  of  the  male  showed  an  almost  entire  absence  of  yellow, 
the  prevailing  color  being  a  leaden,  lustreless  black.  In  brightness 
of  color,  smoothness  of  armor,  and  lithencss  of  contour  the  fe- 
male greatly  outranked  her  rough  and  burly  lord.  The  stomachs 
of  both  specimens  were  quite  empty,  but  in  the  tesophagiis  of  the 
male  were  the  torn  remains  of  two  mud-hens  in  a  state  of  disgust- 
ing decomposition.  The  ovary  of  the  female  contained  fonr  hun- 
dred and  twenty  eggs,  varying  fttim  the  size  of  No.  8  shot  to  a 
hen's  egg,  alt  perfectly  spherical. 

The  exact  locality  of  the  captures  was  a  narrow,  very  deep  and 
crooked  stream  known  as  Arch  Creek,  flowing  fVom  the  Everglades 
into  the  head  of  Biscayne  Bay.  While  at  Biscayne  I  collected 
abundant  evidence  that  crocodiles,  though  rare,  exist  in  various 
tributaries  of  the  Bay.  On  tlie  bank  of  Arch  Creek,  I  found  the 
sknll,  fifteen  inches  long,  minus  the  lower  jaw,  of  a  crocodile  be- 
longing  to  the  same  species  as  the  large  specimens.  No  one  could 
give  me  any  information  concerning  it. 

I  succeeded  in  getting  the  perfect  skull  of  a  small  specimen 
killed  a  few  weeks  before  in  Indian  Creek,  on  the  east  side  of  the 
bay,  quite  near  the  seashore.  Its  length  from  occiput  was  seven 
and  one-half  inches.  I  was  shown  a  small  stuffed  specimen  four- 
teen and  one-half  inches  in  length,  captured  September  26,  1874, 
at  the  mouth  of  Miami  Biver,  ten  miles  farther  down  the  bay.  All 
the  above  specimens  were  taken  in  water  tiiat  is  brackish  about 
half  the  time,  being  influenced  by  liie  tide.  Prof.  Ward  has  re- 
cently received  a  crocodile  (skin  and  skeleton)  fVom  Lake  Worth, 
Florida,  ninety  miles  north  of  Biscayne  Bay,  which  is  of  the  same 
species  as  the  foregoing.     The  skin  measures  nine  feet  ten  inches. 

In  determining  the  species  of  these  specimens  I  follow  the  late 
Dr.  J.  E.  Gray,  of  the  British  Museum,  as  the  best  recent  authority, 
his  synopsis  of  recent  ci-ocodilians  being  the  latest,  most  minute 
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and  comprehensive.  See  Trans.  Zool.  Soc.,  1867,  vi,  p.  125,  «t 
seq.  Having  lieen  unable  to  ezamiDO  the  skall  considered  by 
Pi'of.  Wyroan  it  is  impossible  to  give  the  differences  between  it 
and  those  in  hand,  but  these  latter  certainly  do  not  answer  to  any 
description  of  C.  acutua,  which  at  first  I  supposed  them  to  be. 

The  following  is  Dr.  Gray's  descinpUon  of  C.  acuttu,  and  of  the 
genus  which  he  calls 

*'MoMi«A. — Face  elongate ;  forehead  swollen,  codtcx,  especially 
in  the  adult ;  orbits  without  any  anterior  rjdge.  Nuchal  plates 
two  or  four,  small.  Cervical  disc  rhombic,  of  aix  plates,  side 
plates  generally  small.  The  legs  fringed  with  a  series  of  trian* 
gular,  elongate  scales.  Toes  webbed.  Scales  of  the  forearm  and 
thigh  thin,  smooth." 

"Mnzzle  oblong,  elongate,  slender,  with  a  swollen  convexity  on 
the  middle  of  the  face  before  the  ej'cs.  Nostril  not  separated  by 
a  long  ridge ;  the  internal  nostril  po»terior  with  an  oblong  sloping 
opening ;  intermaxillary  suture  produced  behind  between  the  ends 
of  the  maxillffi." 

"M.  AMERICANA. — Face  slender,  dorsal  plates  irregular;  the 
central  series  small,  keeled;  laUtral  scattered,  strongly  keeled. 
Nasul  bones  produced  to  the  nostrils." 

It  is  necessary  to  give  the  characteristics  of  the  genus  since  a 
very  few  points  are  sufficient  to  distinguish  the  species  of  Motinia 
of  which  there  are  only  two.  1  shall  now  describe  specimens  of 
which  there  is  a  series  of  six,  varying  from  fourteen  and  one-half 


GkuU  or  rioridfi  Crocodile.    Side  view. 

biches  to  fourteen  feet  in  length.    The  description  refers  to  the 
adult  sitecimens,  of  which  we  have  three. 

Face  elongate ;  forehead  concave  or  flat ;  orbits  without  any 
anterior  ridge.  Nuchal  plates  four,  small;  three  small  keeled 
scales  on  each  side  of  the  ueck  between  nuchal  and  cervical  plates, 
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forming  a  rov  parallel  to  the  row  of  nucbnU,  cervical  diau  rhom- 
bic, of  sis  plates;  legs  fringed  with  a  series  of  elongate  emlos. 
Toes  of  fore  feet  entirely  free,  the  ibiid  and  loiirth  hind  toes  imrlly 
anited,  and  a  very  sliglit  memhraue  between  second  and  third. 
Scales  of  the  forearm  and  thigh  thick,  and  many  convcK  or  keeled. 
Dorsal  plates  in  four  longitudinal  series  ;  the  vertebral  series  i-eg- 
nlar,  large,  average  one-third  broader  than  long,  keeled ;  luterul 
series  scattered,  irr^ular  hexagons,  strongly  keeled. 

Muzzle  elongate,  broad  in  large  specimens,  with  a  high,  swollen 
and  piominent  convexity  on  the  middle  of  the  face  before  the 


SkiiU  or  FloriilM  CniriiililK.    i.n-  

ofniiperjHW.  3.  AlligaUir. 

eyes.  Nasal  bones  produced  dividing  the  edges  of  the  nostiil; 
tlie  intermaxillary  suture  produced  beliind  between  the  ends  of  tbe 
inaxillfe,  tbe  maxiUai-y  and  intermaxillary  bones  pitted  and  tuber- 
culated. 

These  specimens  resemble  the  C.  actUua  and  C.  rhombifer  Cuv, 
(Mollnia  Americaita  and  Palinia  rhombifera  of  Gray)  In  about  an 
eqnal  number  of  particulars,  tbe  main  point  of  difierence  from  tbe 
latter  named  species  being  tbe  four  rows  of  dorsal  plates,  of  which 
the  rhombifer  has  six.  In  fact  these  specimens  seem  to  stand  be- 
tween tbe  two  species  just  mentioned,  being  equally  related  to 
eacb.    The  characters  I  have  enumerated  above  seem  distinctive. 


Digit  zed  by  Google 


604 


IIBV1EW9    AMD    BOOK    MOTICEB. 


and  to  indicate  a  new  species  Tor  which  I  would  propose  the  name 
Orocodilua  Floridanus,  or  Florida  Crocodile. 

We  present,  for  general  illustration,  a  cat  of  the  skull  of  an 
Alligator  Missisaippenaia  (Fig.  215)  compared  with  the  skull  of  a 
crocodile  (Fig.  214).  Both  are  fVom  the  same  locality,  Biecayne, 
Florida.  Tlie  length  of  ttie  alligator  to  which  this  skull  belonged 
was  nine  feet  ten  inches,  and  that  of  the  crocodile  was  t«n  feet 
eight  inches,  the  figure  being  taken  iVom  the  skull  of  the  female 
here  described. 

I  append  the  following  measurements,  in  inches,  of  the  three 
largest  crocodile  skulls.  The  first  is  that  of  the  male  14  feet  in 
length ;  the  second  that  of  the  female  10  feet  8  inches  in  length ; 
and  the  third,  that  of  the  Lake  Worth  specimen,  9  feet  10  inches 
in  length. 
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Georkapbicai.  Vabiatiom  in  Coloh  auono  Sqtjihfels.— We 
have  previously,  in  papers  by  Messrs.  li.  Ridgway  and  J.  A.  Allen, 
presented  our  readers  with  the  Intest  views  on  the  subject  of  the 
geographical  variation  in  size,  proportions  and  color  among  North 
American  birds,  and  now  leproduce  in  part  a  recent  paper  by  Mr. 
J.  A.  Allen  on  the  same  subject,  particularly  variations  in  color 
as  applied  to  the  squirrels  of  America  north  of  Mexico,  published 
in  the  "  Proceedings  of  the  Boston  Society  of  Natural  History" 
(vol.  xvi,  Feb.  4,  1874).  This  is  a  subject  to  which  local  col- 
lectors can  very  largely  contribute  by  the  transmission  of  ni.irked 
varieties  or  specimens  possessing  any  peculiarities  in  size,  pro- 
portions pr  color  to  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge or  to  the  Smithsonian  Institution,  where  they  can  be  stud- 
ied to  the  best  advantage,  ae  lai^e  numbers  of  the  commonest 
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Species  are  indtspeossble  iu  stndjiDg  the  variation  of  animals. 
Reganling  color  variations  we  quote  the  fotiowmg  remnrlcs : 

"  First,  ID  respect  to  the  increase  in  intensity  of  color  from  tlie 
north  southward.  Among  the  squirrels  this  increase  is  finely  illus- 
trated in  Sciurus  Stidaonius  and  in  Tataiaa  striatus,  representatives 
of  which  from  the  southern  parts  of  New  Yorlt  and  Pennsylvania 
are  mucli  more  highly  colored  than  are  those  from  northern  New 
England  and  the  British  Provinces.  Sclurua  Carolinertsis  is  per- 
haps a  still  more  marked  example,  in  which  the  color  varies  from 
the  light  pure  gray  of  the  upper  parts  in  New  England  specimens, 
wiUi  a  restricted  pale  yellowish  brown  dorsal  area,  to  tlie  rusty 
'  gray  dorsal  surface  of  the  Florida  type,  iu  which  the  whole  upper 
surface  is  nsuatly  strongly  yellowish-rusty.  This  increase  of  color 
Bontbward  is,  however,  still  more  strongly  marked  in  the  fox  squir- 
rels of  the  Mississippi  Basin,  the  so-called  iScturus  "  ludovicianus." 

''"Die  variations  in  color  occurring  in  representatives  of  the 
same  species  at  localities  differing  in  longitude,  is  well  shown  in 
qnit£  a  number  of  groups.  But  few  specific  forma,  however,  have 
a  BufBciently  wide  range  to  illustrate  the  variations  that  obtain 
along  a  given  parallel  throughout  the  whole  breadth  of  the  conti- 
nent, the  Sciuru*  Budsoniug  group  being  the  only  instance  among 
the  squirrels.  Others,  however,  show  the  transition  that  obtains 
in  passing  fi-om  the  moist,  fertile  prairies  of  the  Mississippi  Valley 
to  the  dry  plains,  or  from  the  deserts  and  mouutainous  districts  of 
the  interior  to  the  moist  region  bordering  the  Pacific  coast  north 
of  the  parallel  of  40°.  SpfmwphUua  tridecem-Uneatus  furnishes  a 
good  illustration  of  the  ditferences  in  color  that  occur  between 
representatives  of  the  same  species  living  on  the  moist,  fertile 
prairies  and  those  inhabiting  the  dry,  barren  plains,  those  from 
Illinois,  Wisconsin,  Minnesota  and  Iowa  being  much  darker  than 
those  from  Western  Nebraska,  Western  Kansas  and  Colorado. 
Even  specimens  from  Eastern  Kansas  are  much  darker  than  those 
troiB  the  middle  and  western  portions  of  the  same  State.  In  this 
species  the  color  is  varied,  in  passing  from  the  prairies  to  the 
plains,  not  only  by  the  lighter  shade  of  the  dark  ground  color,  but 
by  the  considerably  greater  breadth  of  the  light  spots  and  stripes 
in  the  specimens  ftom  the  plains." 

"But  two  of  the  most  instructive  and  int«re8ting  groups  of  the 
SdvridfE,  in  this  connection,  are  those  of  which  the  common  Sci- 
urua  fftuUtmitti,  and  Tamias  guadriv'ittatus  are  respectively  famil- 
iar examples,  the  former  ranging  over  the  northern  half  of  the 
continent,  and  the  latter  extending  over  the  westernhalf  of  North 
America  and  Eastern  Asia.  In  the  Bciurus  Hudsonius  group,  we 
have  at  the  east  the  well-known  chickaree  {S.  Hudsomus),  extend- 
ing westward  to  the  Plains,  and  northwestward  to  Alaska,  with  its 
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brightei^  and  smaller  southern  form  in  the  eastern  Atlantic  States. 
Od  the  arid  plains  of  the  Platte  and  Upper  Missouri  rivers  it  pre- 
sents a  markedly  paler  or  more  ftilvous  phase,  well  illustrated  bj' 
speeimens  IVom  the  Black  Hills.  This  Tonn  becomes  even  still 
paler  and'  more  Ailvous  at  the  eastern  base  of  the  main  chain  of 
the  Rocky  Mountains,  between  latitude  43°  and  47',  where  it  be- 
gins to  pass  by  insensible  stages  of  gradation  into  the  so-called 
Scitirut  liicltardaoni  of  the  Rocky  Mountains  north  of  46°,  and 
the  so-called  Sciarus  Fremonti  of  the  Rocliy  Mountains  south  of 
about  the  same  parallel.  In  the  collections  made  in  Western  Wy- 
oming, near  the  Yellowstone  Lake,  occar  many  specimens  which 
are  so  exactly  intermediate  between  the  three  forms  {S.  Hudaottiua, 
S.  Richardsoni  and  S.  Fremonti)  whose  habitats  here  meet,  that  it 
is  impossible  to  say  which  of  the  three  forms  they  moat  resemble. 
At  the  same  time  specimens  can  be  selected  which  will  form  a  se- 
ries of  minute  gradations  from  the  pale  form  of  Hadaoniui  tmm 
the  Plains,  on  the  one  hand,  to  the  Richardsoni  nud  Fremonti 
forms  on  the  other.  To  the  southward  of  this  district  we  soon , 
pass  into  the  region  of  the  typical  Fremonti,  and  to  the  westward 
and  northward  into  the  habitat  of  the  Richardaoni  type.  Even 
the  country  about  the  sources  of  the  Gros  Ventres  Fork  of  the 
Snake  River,  is  already  within  the  range  of  the  true  Rickardtont. 
The  habitat  of  S.  Richardsoni  extends  from  the  main  chain  of  the 
Rocky  Mountains,  north  of  latitude  44°,  to  the  Cascade  Range. 
Here  it  becomes  mixed  with  S.  Dauglaaai,  which  scarcely  differs 
fVom  S.  Ricbardsoni,  except  in  being  a  little  darker  above,  and  in 
having  the  ventral  surface  more  or  less  strongly  tinged  with  buff, 
varying  in  different  specimens  fVom  cinereous  to  pure  buff.  ■  This 
form  prevails  from  the  Cascade  Range  to  the  Pacific  Coast,  south- 
ward to  Northern  California,  and  northward  probably  to  Sitka. 
In  Northern  California  the  S.  Donglassi  meets  the  range  of  the 
true  S.  Frenonli,  between  which  two  forms  there  is  here  the  most 
gradual  and  intimate  intergradation.  In  this  group  we  have  hence 
four  forms  which,  in  their  extreme  phases  of  mutual  divergence, 
appear  as  diverse  as  four  good,  congeneric  species  need  to,  bnt 
which,  at  points  where  their  respective  habitats  join,  pass  into 
each  other  as  gradually  aa  do  the  physical  conditions  of  the  locali- 
ties at  which  their  extreme  phases  are  developed. 

Tbe  Tamias  quadrivittalita  group*  presents  an  equally  or  even 
more  striking  range  of  variation  in  color,  and  also  varies  to  aa 
unusual  degree  in  size.  Beginning  at  the  northward,  we  find  tiiat 
specimens  from  as  far  south  as  Pembina,  and  thence  northward, 
are  quite  undistingnishabic  from  specimens  ftom  Northeastern 
Asia,  or  the  so-called  Tamias  "fWtosi"  (2".  Pailagi  Baird=r. 
Mriatits  of  most  European  authors).  This  form  is  found  to  only 
a  limited  extent  south  of  the  northern  boundary  of  the  United 
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States,  where  on  the  plains  of  the  Upper  Missoari  it  passea  into 
the  blanched,  paUi<l  form  of  T.  quadrivUtatws  ( T.  qiiadriviUat^u  var. 
pailidua  nobis, — see  beyond),  and  farther  westward  into  the  true 
T.  quadrivittattu  of  the  Rocky  Mountains,  and  still  further  wcst- 
waitj  into  the  so-called  T.  Toumiendi  of  the  FaciBc  Coast.  In 
this  group  the  greatest  pallor  is  reached  on  the  plains  of  the 
Yellowstone,  and  in  the  deserts  of  Nevada,  Utah  and  Arizona. 
Id  the  central  portions  of  the  Rocky  Mountains  (Colorado  and 
portions  of  New  Mexico)  a  form  is  developed  distinguished  by  its 
generally  bright,  strong  colors,  but  espetially  for  the  rich  fulvous 
tints  of  the  sides  of  the  body,  to  which  there  is  but  a.  slight  ten- 
dency either  in  the  northern  form  or  the  pallid  form  of  the  plains. 
Both,  however,  very  gradually  pass  into  the  rufous-sided  type,  the 
pallid  form  wherever  the  plains  approach  the  mountains  (as  along 
the  eastern  base  of  the  Kocky  Mountains,  the  Uintah,  Sierra  Ne- 
vada, and  others  of  the  more  southern  ranges),  gradually  becom- 
ing Ailvous,  while  the  darker  northern  form  grades  into  the  larger 
fulvous  race  of  the  more  northern  portions  of  the  Rocky  Moun- 
tains in  Montana  and  Idaho.  This  larger  fulvous  race  west  of  the 
main  divide  soon  begins  to  assume  a  duller,  more  fuscous  shade, 
deepening  finally  into  the  very  fuscous  form  (2".  Tov^nsendi)  of 
the  region  between  the  Cascade  Range  and  the  Pacific  Coast. 
In  this  form  the  general  color  increases  so  much  in  depth  as  to  be- 
come dusky  yellowish-brown,  and  both  the  light  and  the  dark 
stri[)es  become  obscure,  and  occasionally  almost  entirely  obsolete, 
through  the  gradual  accession  of  color.  Between  the  e:<treme 
phase  of  this  fuscous  type  and  the  e;^treme  phase  of  the  pallid 
type  of  the  plains,  in  which  the  stripes  are  sometimes  again  par- 
tially obsolete  through  the  extreme  lightness  of  the  general  color, 
the  differences  aie  very  great  indeed.  Yet  in  placing  the  scores 
of  specimens  I  have  had  the  opportunity  of  examining  in  a  geo- 
graphical series,  or  arranging  thtm  simply  according  to  their  local- 
ities, a  most  thorough  aad  minute  intergradation  becomes  at  once 
apparent.  The  difference  in  size,  too,  between  northern  and  south- 
em  specimens  is  also  unusually  great ;  the  pale,  southern  form  of 
the  plains,  and  the  extremely  bright,  fulvous  form  of  Colorado 
and  New  Mexico,  being  very  much  smaller  than  the  northern, 
darker  form,  or  than  the  fuscous  type  of  the  northwest  coast. 

As  corroborative  evidence  that  these  varied  types  of  coloration 
are  but  geographical  races,  it  becomes  interesting  to  observe  that 
the  light  and  dark  and  the  fulvous  and  rufous  forms  respectively, 
of  the  different  species,  occur  over  the  same  areas.  With  the 
fuscous  type  of  Tamtas  quadrivlUatus  occur  the  dark  types  of 
Sciurus  Huditomus,  and  the  dark-backed  form  of  Spermophitiit 
grammums,  and  also  a  peculiar,  dusky  form  of  Arctomys  and  of 
Lepus,  and  a  dark  form  of  Spennophilus  Richardaoni.  On  the 
plains  occur  pallid  forms  of  Sdurua  ^^  ludovicanua"  Sciurus  Hud- 
Boniua,    TamuAt  qitadrivitlatui,   and    Spermophilus   Bicltardsoni. 
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With  the  ftilvons  type  of  Tamiui  quadrtoittatus  occnra  a  nifoas 
of  Spermophilvs  grammurua;  but  the  form  of  Sciurtta  Hud»oniu» 
occurring  over  the  same  area,  presents  the  exceptional  conditioD 
of  a  minimniD  amount  of  rnfous." 

Respecting  the  mammals  and  birds  of  the  continent  as  a  whole, 
Mr.  Allen  recognizes  at  least  five  more  or  less  well  marked  areas 
characterized  by  certain  peculiarities  of  color  variation,  and  finds 
a  striking  correlation  between  these  areas  and  the  prevalent  ten- 
dencies of  color-increase  and  the  amount  of  aqueous  precipita- 
tion : 

"The  first  region  we  propose  now  to  define  is  that  of  the  Atlantic 
Slope,  which  will  include  not  only  the  conntry  east  of  the  Allegha- 
nies,  but  a  large  part  of  the  British  PoBscesions,  extending  west- 
ward at  least  as  far  as  Fort  Simpson,  and  thence  northward  and 
westward  to  Alaska,  including,  apparently,  all  of  that  territory 
north  of  the  Alaska  Mountains,  with  an  annual  rainfall  through- 
out the  whole  of  this  extended  region  of  about  thirty-flve  to  forty- 
five  inches.  Over  this  region  (to  which  we  may  give  the  general 
term  of  Atiantic  Region)  the  colors  may  be  regarded  as  of  the 
average  or  normal  tjpe,  those  of  other  regions  being  either  of  a 
diminished  or  increased  intensity. 

The  second  region  will  embrace  the  Mississippi  Valley,  or  more 
properly  the  Mississippi  Basin,  and  may  hence  be  termed  the  Mis- 
sissippi Region.  Here  the  annual  rainfall  reaches  forty-five  to 
fifty-five  inches,  and  over  a  small  area  east  of  the  Lower  Missis- 
sippi even  exceeds  sixty  inches.  The  tendency  here  is  so  often 
to  an  increase  of  fulvous  and  rufous  tints,  that  we  may  regard  this 
as  the  distinctive  chromatic  peculiarity  of  the  region,  these  tints 
reaching  their  maximum  in  the  liqaited  area  of  greatest  humidity, 
but  a  general  increase  in  intensity  of  color  is  also  more-  or  less 
characteristic  of  the  region.  A  third  region  embraces  the  central 
portion  of  the  Rocky  Mountains,  and  being  developed  most 
strongly  within  the  present  territory  of  Colorado,  and  being  also 
mainly  included  within  that  territor}',  may  be  termed  the  Cohrado 
Region.  The  tendency  here  again,  as  compared  with  the  imme- 
diately adjoining  districts,  is  to  a  general  increase  of  intensity  of 
color,  with  also  a  marked  inclination  to  the  development  of  rufona 
and  Ailvous  tints,  this  region  being  also  within  the  influence  of  a 
comparatively  high  temperature,  at  least  in  summer.  The  hu- 
midity is  here  lees  than  in  either  of  the  other  regious  already  de- 
fined,  the  annual  aqueous  precipitation  amounting  to  only  about 
twenty  four  to  thirty  inches ;  but  it  is  yet  greatly  in  excess  of  that 
of  the  districts  immediately  surrounding  it. 

The  fourth  region  may  be  regarded  as  made  up  of  the  arid 
plains  and  deserts  of  the  great  central  plateau  of  the  Continent, 
including  not  only  the  "Great  Plains,"  usually  so  called,  but  the 
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deseils  and. plains  of  Utali,  Nevada,  Weetern  Colorado,  New  Mex- 
ico, Arizona  ant)  south  west  irard  to  Lower  Calironiia,  and  may 
hence  be  appropriately  termed  tlie  Campenlrian  Region.  The  an- 
Doal  rainfall  is  genurally  below  flfleen  inches,  but  ranges,  at  dif- 
ferent localities,  trom  three  inclies  to  twenty.  Here  a  general 
paleness  of  color  is  the  distinctive  feature.  The  tldb  region  be- 
gins on  the  Pacific  Coast  at  about  the  40th  parallel,  embracing  a 
comparatively  narrow  belt  along  the  coast  from  Northern  Cali- 
fornia to  Sitka.  Its  peculiarities  are  most  strongly  developed 
west  of  the  Cascade  Range,  north  of  45° ;  they  also  prevail  east- 
ward nearly  or  quite  to  the  main  chain  of  the  Rocky  Mountains. 
It  may  hence  be  termed  the  Columbian  Region,  With  an  average 
annual  rainfall  of  tifty-five  to  8ixty>five  inches,  the  prevalent  ten- 
dency in  color  is  to  dusky  and  fuscous  rather  than  rufous  tints. 
The  district  between  the  Cascade  Range  and  the  main  chain  of 
the  Rocky  Mountains  presents  features  that  may  almost  entitle  it 
to  rank  as  a  distinct  region,  as  might  also  the  region  of  maxiraum 
rainfall  in  the  Mississippi  Region.  The  southern  half  of  Florida 
is  also  perhaps  entitled  to  recognition  as  a  distinct  region,  being 
characterized  by  excessive  humidity  and  a  subtropical  intensity  of 
color.  It  may  also  be  necessary  eventually  to  recognize  as  dis- 
tinct districts  the  almost  rainless  portions  of  the  Cainpestrian 
B^on." 

After  looking  at  the  subject  in  this  broad  way  the  reader  need 
not  feel  surprised  at  the  suppression  of  a  good  many  nominal  si>e- 
cles.  In  1857  Professor  Baird  reduced  the  number  of  species  of 
Sciurus  from  twenty-four  to  ten,  with  two  doubtful  ones ;  Mr. 
Allen  now  reduces  them  lojtoe,  with  seven  geographical  varieties 
in  addition.  The  number  of  North  American  species  of  SciuridiB 
in  all  is  twenty-five. 

BOTAITY. 

TtiB  Starch  of  Zauia.  —  The  roots  of  Zamla  pumila  yield  a 
large  per  ceut.  of  starch.  The  plant  grows  abundantly  at  the 
hea<l  of  Biscayne  Bay,  Florida.  1  also  found  it,  though  not  abun- 
dantly, at  New  Smyrna  and  Cedar  Keys,  Florida.  The  soil  at  the 
head  of  Biscayne  Bay  is  TaW  of  loose  pieces  of  limy  rocks ;  between 
the  interstices  of  these  the  plant  grows ;  this  kind  of  soil  suits  it 
best.  The  leaves  have  the  general  appearance  of  ferns ;  its  roots 
are  rough,  of  a  gray  color,  and  of  the  shape  and  size  of  parsnips. 
Not  only  is  it  abundantly  reproduced  fi-om  seed,  but  any  piece 
left  in  the  ground  grows.  It  conld  be  cultivated  and  made  prof- 
iUble. 
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The  root  yieHa  two  kinds  of  starch,  white  and  yellow ;  also  a 
poisonous  substance.  The  white  sUrch  is  very  nutritions  and 
makes  excellent  puddings,  much  nicer  than  sea  moss,  farina  or 
com  stiux^h ;  in  fact,  it  is  equal  to  any  starch  for  domestic  or  man- 
Dfocturing  purposes.  The  yellow  starch  is  much  lighter  than  the 
white,  and  can  be  easily  separated. 

The  roots  yield  a  larger  per  cent,  of  white  starch  during  the  dry 
season,  when  the  plant  is  at  rest ;  when  growing  it  produces  more 
yellow  starch.  If  used  at  this  period  a  good  slice  is  taken  off 
the  top  and  bottom,  containing  mostly  yellow  starch,  which  is 
feed  to  chickens  and  hogs.  They,  however,  never  get  fat,  as  the 
substance  contains  bub  little  nourishment.  If  the  root  is  used 
in  the  dry  or  resting  season,  the  very  tip  of  the  root  is  taken  off, 
and  a  very  thin  slice  with  the  leaves. 

After  the  roots  are  washed  clean  and  deprived  of  the  neces- 
sary slice  fVotn  top  and  bottom,  they  are  then  ground  into  a 
pulp,  mixed  with  water  and  which  is  passed  through  a  screen. 
Thi?  process  carries  off  the  poisonous  matter  as  it  is  run  off. 
The  yellow,  being  so  light  and  not  adhesive  to  the  white  starch, 
is  easily  taken  off.  Both  kinds  dry  easily  in  the  sun.  If  the 
water  and  starch  remain  together  long,  fermentation  takes 
place,  and  the  two  grades  of  stxirch  will  not  separate.  It  is 
therefore  best  to  grind  the  roots  quickly,  draw  off  the  water  and 
separate  the  starches  promptly,  as  a  pure  white  article  is  required 
for  commerce. 

The  Seminole  Indians  make  bat  little  starch  for  sale;  they  have 
not  the  facilities  for  separating  and  drying  ;  but  they  make  a  good 
deal  for  their  own  use,  as  they  are  not  particular  about  leaving 
the  less  nntritions  yellow  with  the  white.  The  Indians  make  It 
into  mush,  either  separate  or  mixed  with  flour ;  they  also  make 
bread  of  it,  using  the  starch  mixed  with  corn  meal  or  flour.  There 
are  several  mills  among  the  white  settlers  of  Biscayne  Bay  for  the 
manufacture  of  this  starch. 

The  seed  of  this  plant  is  covered  with  a  bright  orange  pulp, 
which,  if  eaten,  has  a  dangerous  narcotic  effect.  The  leaves  of 
the  Zamiaare  the  favorite  food  of  tliat  i^eautiful  butterfly  Etimceus 
Atala,  which  surpasses  in  beauty  all  other  butterflies  of  Biscayne 
Bay  ;  it  is  more  numerous  than  any  other ;  it  Is  not  exa^eration' 
to  say  that  it  equals  in  number  all  the  other  species  of  butterflies 
in  that  region.     They  fly  low,  with  a  slow,  measured   motion. 
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alighting  ratlier  suililenly  upon  tbe  leaves,  are  token  easily,  as 
they  are  not  shy  nor  easily  disturbed.  This  plant  ia  very  common 
in  the  pine  woods ;  often  in  botanizing  I  have  seen  but  few  other 
plants,  consequently  tbe  Atala  would  be  very  numerous.  Oflen 
three  or  four  occur  on  one  plant.  Their  eggs,  well-matured  pupse, 
cocoons  and  caterpillars,  are  found  upon  the  same  plant. 

lliis  plant  is  commonly  called  Compte,  and  the  starch  goes  by 
that  name,  while  the  Atala  butterfly  is  called  "  Compte  Moth." 
The  inhabitants  readily  recognize  the  caterpillars,  as  they  and 
their  parent  are  unlike  any  other  of  the  butterflies  of  Biscayne 
Bay.  Several  chrysalides  were  placed  in  a  box,  part  of  them  had ' 
nearly  completed  their  transformation,  others  were  not  so  ad- 
vanced. The  first  batched  in  five  days,  the  others  in  seven  days. 
Whether  they  would  have  hatched  in  that  time  if  left  upon  the 
plant  is  more  than  I  can  tell.  I  noticed  this  insect  feeding  upon 
the  banana  leaves  in  the  gardens,  but  upon  no  other  plant  did  it 
seem  to  feed,  other  than  its  natural  one,  the  Zamia  pumtia.  —  £. 
Pailmeb. 

ZOOLOaT. 

On  an  Undescribed  Organ  in  Limulus,  supposed  to  be  renal 
IN  ITS  Nature.' — In  dissecting  the  king  crab  one's  attention  is 
directeil  to  a  large  and  apparently  important  gland,  conspicuous 
from  its  bright  red  color  contrasting  with  the  dark  masses  of  the 
liver  and  the  yellowish  ovary  or  greenish  testes,  and  presenting 
the  same  appearance  in  either  acx.  Tbe  glands  arc  bilaterally 
symmetrical,  one  situated  on  each  side  of  the  stomach  and  begin- 
ning of  the  intestine,  and  each  entirely  separate  from  its  fellow. 
One  of  these  glands  consisls  of  a  stolon-like  mass,  running  along 
close  to  the  great  collective  vein,  and  attached  to  it  by  irregular 
bands  of  connective  tissue,  which  also  holds  the  gland  in  place. 
From  this  horizontal  mass,  four  vertical  branches  arise,  and  lie 
between  and  next  to  the  partitions  at  the  base  of  tbe  legs,  divid- 
ing the  sides  of  the  body  into  compartments.  The  posterior  of 
these  four  vertical  lobes  accompanies  the  middle  hepatic  vein  fVom 
its  origin  from  the  great  collective  vein,  and  is  sent  off  opposite 
the  insertion  of  the  fifth  pair  of  feet.    Half-way  between  the  ori- 
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gin  of  the  vein  and  tbe  articulation  of  the  foot  to  the  body,  it 
turns  at  it  light  angle,  tbe  ends  of  tbe  two  other  lobes  passing  a 
little  beyond  it,  and  ends  in  a  blind  sac,  less  vertical  than  the 
others,  slightly  aacendiog  at  the  end,  which  lies  Just  above  tbe 
Insertion  of  tbe  second  pair  of  feet.  Tbe  two  middle  lobes  are 
directed  to  the  collective  vein.  Each  lobe  is  flattened  out  some- 
what and  lies  close  to  the  posterior  wall  of  tbe  compartment  in 
which  it  is  situated,  as  if  wedged  in  between  tbe  wall,  and  tbe 
nnscles  between  it  and  tbe  anterior  portion  of  tbe  compartment. 
E^ach  lobe  also  accompanies  the  bases  of  the  flrst  four  tegumentary 
nerves.  I  could  not  by  injection  of  the  gland,  make  out  any  gen- 
entl  opening!  jh^q  tbe  cavity  of  the  body  or  any  connection  with 
the  he)>atic  or  great  collective  vein ;  any  attempts  to  ipject  tbe 
gland  from  the  veins  failing.  The  four  lobes  certainly  end  in 
blind  sacs.  The  lobes  are  irregular  iu  form,  appearing  as  if 
twisted  and  knotted,  and  with  sheets  and  bands  of  connective  tis- 
sue forming  the  sheaths  of  the  muscles  among  nliicb  the  gland 
lies.  Each  lobe,  when  cut  across,  is  oval,  with  a  yellowish  interior 
and  a  small  central  cavity,  forming,  evidently,  an  excretory  duct. 
Hie  gland  externally  is  of  a  bright  brick  red.  Tbe  glandular 
mass  is  quite  dense,  though  yielding.  It  is  singular  that  this  con- 
spicuous gland,  though  it  must  have  engaged  their  attention,  has 
not  been  noticed  by  Van  der  Hoeven,  Owen  or  A.  }1  tine-Edwards 
in  their  accounts  of  dissections  of  this  animal. 

When  examined  under  a  Ilartnack's  No.  9  immersion  lens  and 
Zentmayer's  B  eye  piece,  the  reddish  external  cortical  pcvtion 
consists  of  closely  aggregated  irregularly  rounded  nucleated  cells 
of  quite  unequal  size,  and  scattered  about  in  tbe  interstices  be- 
tween the  celts  are  dark  reddish  masses  which  give  color  to  the 
gland.  They  are  very  Irregnlar  in  size  and  form,  and  twenty 
hours  after  a  portion  of  the  parenchyma  was  submitted  to  micro 
scopic  examination  vibrated  to  and  tto.  I  am  reminded  in  tbe 
vibrating  movements  of  these  bodies,  of  Siebold's  (Anatomy  of 
the  Invertebrates)  description  of  similar  bodies  in  the  renal 
organs  of  the  Lamellibrancbs,  i.e.,  tbe  gland  of  Bojanus.  He 
says  in  a  foot-note,  p.  214  (Burnett's  Translation),  "If  tbe  walls 
of  these  organs  are  prepared  in  any  way  for  microscopic  examin- 
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ation,  a  part  of  their  parenchyma  separates  into  a  resiculo-grann- 
lar  mass,  the  particles  of  which  have  a  very  lively  daDcing  mo- 
tion. The  motions  are  due  to  portions  of  ciliated  epithelium 
adhering  to  the  cells  and  granules." 

In  otiier  portions  of  the  outer  reddish  part  of  the  gland,  where 
the  pigment  ( ?)  masses  arc  wanting,  the  mass  is  made  up  of  fine 
grnmilar  cells,  not  nucleated.  Other  cells  have  a  large  nucleus 
filled  with  granules  and  containing  nucleoli. 

In  the  yellowish,  or,  as  we  may  for  convenience  call  it,  the 
medullary  portion,  are  scattered  about  very  sparingly  what  are 
probably  the  round  secreting  cells.  The  nucleus  is  very  large  and 
amber  colored,  with  a  clear  nucleolus ;  others  have  no  nucleolus, 
and  the  small  ones  are  colorless. 

I  am  at  a  loss  to  think  what  this  gland  with  its  active  secreting 
cells,  filled  with  a  yellowish  fluid,  can  be,  unless  it  is  renal  in  its 
nature.  This  view  is  borne  out  by  the  fact  of  its  relation  with 
the  hepatic  and  great  collective  vein.  If  future  examination  shows 
some  outlet  into  the  venous  circulation,  then  its  renal  nature 
would  seem  most  probable.  No  other  organ  that  can  be  renal  ia 
its  nature  exists  in  Limulus.  In  its  general  position  and  relations 
it  is  probably  homologous  with  the  green  gland  of  the  Decapod 
Crustacea,  and  its  homologue  in  the  lower  orders  of  Crustacea, 
which  is  supposed  also  to  be  renal  in  its  nature.  It  may  also 
possibly  represent  the  organ  of  Bojanus  in  the  Mollusca,  which  is 
said  to  be  renal  in  its  function.  It  perhaps  represents  the  gland- 
ular portion  of  the  segmental  organs  in  worms.  That  so  large 
and  important  a  gland  is  an  embryonic  gland,  in  adult  life  aborted 
and  disused,  is  not  probable,  nor  is  there  any  good  reason  for  re- 
garding it  as  analogous  to  the  suprarenal  capsule  of  the  verte- 
brates, analogues  of  which  are  said  by  Leydig  to  e.xiat  in  Paludina 
and  Pontobdclla. 

Beasoning  from  their  histolt^ical  structure,  and  by  exclusion,  it 
seems  not  improbable  that  these  glands  are  renal  in  their  nature 
and  homologous  with  the  green  glands  of  the  normal  Crustacea. 

They  seem  also  homologous  with  the  organs  described  by  M. 
A.  Giard  in  the  Rhizocephala,  and  said  by  him  to  be  "situated  on 
each  side  of  the  middle  part  of  the  animal,  and  generally  colored 
yellow  or  red  (primitive  kidneys?)."  Annals  and  Mag.  N.  II,, 
Nov.,  1874.  p.  383. 

I  may  add  that  all  these  observations  were  made  on  living  Lim- 


Digit  zed  by  Google 


nlus  Folyphemas,  in  the  laboratory  of  the  Anderson  School  of 
Natural  History  at  Fenikese  Island,  Mass. — A.  S.  PACEi.BD,  Jr. 

Birds  Breedino  on  Pbnikese  Island. — The  folIowJDg  birds 
have  been  observed  by  me,  breeding  upon  the  island  during  tiie 
summer  mouths  of  July  and  August,  1873,  and  '74. 

Hinindo  korreorum  Wils.  Barn  swallow.  Several  nests  have 
been  found  in  the  barn  and  beneath  several  old  aheda,  and  may  be 
called  common. 

Petrochetidon  lunifrong  Cab.  Cliff  swallow.  One  nest  found  on 
the  outside  of  an  old  shed.     Rare. 

Cottle  rtpa7'ia  Boie.  Bank  swallow.  A  small  colony  on  the 
northwest  side  of  the  Island  in  a  small  sand  bank.  Common  or 
not  rare. 

Paasercutus  Savanna  Bon.  Savanna  sparrow.  Found  breeding 
on  the  ground  all  over  the  Island.    Common. 

Pooecetes  gramineua  Bd.  Grass  finch,  bay-winged  bunting. 
Several  nests  have  been  taken.  Mot  common  but  may  be  found 
more  abundantly. 

Melospiza  melodia  Bd.  Song  sparrow.  Several  nests  have  been 
found.     Not  rare. 

Agelaeua  phenicetts  Vieill.  Red-winged  blackbird.  Nests  in  the 
sedge  grass,  not  very  abundant,  on  the  north  shore  of  the  larger 
Island.     Not  .rare. 

Slumella  magna  Vieill.  Meadow  lark.  Breeds  in  the  fields  of 
the  larger  Island  in  several  places.     Common. 

Tyranmis  CaroUnenaia  Cuv.  Kingbird,  bee  martin.  One  nest 
of  four  eggs  was  found  by  me  in  the  bow  of  an  old  sail  boat  on 
the  north  side  of  the  island  in  1873 ;  have  seen  none  since. 

Tringoidea  maculariua  Bon.  Spotted  sandpiper.  A  few  pairs 
have  been  found  breeding  along  the  shores  and  in  the  grass  near 
the  shore.    Common  or  not  rare. 

l^Tachycineta  ikohr  was  ibund  breeding  on  the  island  In  the 
summer  of  1873,  by  Mr.  A.  S.  Scott,  as  we  are  informed  by  Mr. 
C.  O.  Whitman.— Eds.] 

Sterna  hintndo  Wils.  Wilson's  tern.  Breeds  abundantly  all 
along  the  shores  and  in  the  grass  near  the  shores. 

Sterna  paradisea  Law.  Roseate  tern.  Breeds  with  the  former, 
but  perhaps  not  quite  so  abundautty,  but  both  breed  by  hundreds, 
though  Uiey  are  fast  leaving  for  more  secure  Quuters. 
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Sterna  aupereilliaria  Vieill.  Least  tern.  I  add  this  on  the 
autbority  of  Mr.  C.  O.  Whitman  by  whom  a  young  bird  was  found, 
probably  bred  here  in  former  years.' 

Other  forms  may  possibly  be  found,  though  owing  to  the  emaU- 
neas  of  the  island  I  rather  doubt  it.  —  W.  Stearns. 

Prairie  Mice. — Last  fall,  some  boys  out  hunting,  for  lack  of 
larger  game,  chased  some  prairie  mice  into  an  old  stump.  With 
the  aid  of  the  dog  the  stump  was  quickly  demolished,  exposing 
the  winter  quarters  of  some  eiglit  or  ten  mice.  Two  of  the  little 
fellows  were  captured  alive ;  tied  into  a  mitten  and  brought  to 
mo.  They  were  placed  in  a  tin  box ;  in  the  evening  the  box  was 
set  on  the  table  and  the  cover  removed.  The  mice  soon  became 
BO  tame  that  they  would  leave  their  box,  play  over  the  table  and 
take  morsels  of  Food  from  our  bands ;  but  they  would  never  allow 
US  to  catch  them.  In  fact  that  seemed  an  impossibility,  although 
often  attempted ;  our  hands  would  invariably  be  found  empty  and 
the  mice  sitting  on  the  opposite  side  of  the  table  coolly  washing 
their  hands,  seemlog  to  enjoy  our  discomSture.  These  mice  had 
eyes  and  ears  much  larger  than  those  of  the  house  mouse ;  the 
hair  on  the  throat,  abdomen  and  feet,  pure  white.  Their  motions 
were  all  exceedingly  quick,  they  never  walked  bat  darted  or 
Jnmped  from  one  position  to  another.  When  performing  their  ab- 
lutions their  comical  appearance  invariably  excited  laughter  ;  one 
little  paw  would  be  moistened  and  drawn  over  the  cars  and  face,  so 
rapidly  that  it  required  sharp  eyes  to  follow  the  motion,  the  other 
paw  alternating  till  a  satisfactory  state  of  cleanliness  was  ob- 
tained. As  a  final  touch  to  the  toilet,  the  long,  slender  tail,  was 
switched  through  the  mouth  from  base  to  tip  with  lightning  speed. 

I  observed  one  habit  in  our  mice  that  I  do  not  remember  to 
have  seen  noticed  before  in  any  of  the  Muridce.  When  frightened 
they  would  make  a  clear,  quick,  rattling  noise,  by  alternately 
lifting  their  fore  feet  and  vibrating  them  against  whatever  they 
were  resting  on.  Occasionally  a  loosely  folded  paper  was  laid  on 
the  table  for  the  mice  to  hide  in  ;  they  sprung  their  rattle  much 
more  frequently  when  on  the  paper  than  when  hiding  behind  books 
on  the  table ;  probably  because  they  found  the  paper  a  better 
medium  of  sound  than  the  solid  table  with  its  cloth  cover.     In  a 

>  Tbera  were  some  tWMt;  pair  of  ttJa  bird  there  !■■(  iDmniGr  breeding.— T.  U.  B. 


Digit  zed  by  Google 


516  ZOOLOGT. 

hollow  log  or  stump,  tbis  noise  probably  proTos  an  effectual  means 
of  commuDicnting  alarm  to  each  other.  After  keeping  our  pets 
about  three  months  they  escaped  from  us ;  we  never  knew  how  or 
where ;  the  lid  was  pushed  from  the  box  and  they  were  gone, — J. 

M.  MiLUOAN. 

Bear5,  etc.,  im  Arizona. — In  Dr.  Coues'  article  on  "The 
Quadrupeds  of  Arizona"  (An.  Naturalist,  vol.  1,  No.  7,  p.  354), 
I  find  but  two  species  of  the  Uraidfe  meotiooed  as  residents,  and 
one  variety,  U.  horriecus,  as  extending  into  Mexico.  While  at- 
tached to  Lt.  Wheeler's  Expedition  as  Naturalist  In  1871, 1  saw 
large  numbers  of  bear  skins  amongst  the  Coyote  Apaches,  then 
living  at  Camp  Apache  in  Eastern  Arizona. 

Black  skins  appeared  most  abundant,  next  grizzly,  and  occa- 
sionally  that  of  the  cionamon  bear.  The  latter  hides  were  in  such 
bad  condition  that  I  declined  trading  for  them,  although  half  a 
pound  of  "Army  p]ug"would  have  secured  one. 

The  Indians,  as  well  as  the  oEQcers  at  the  Post,  informed  me 
that  bears  were  abundant  in  the  Mc^ollon  Bits.,  but  the  former 
seldom  attack  a  grizzly.  Dr.  Soule,  Post  Surgeon,  said,  that 
while  taking  a  horse-back  ride  up  the  wooded  banks  of  the  Rio 
del  Sal  one  day,  be  suddenly  came  npon  four  large  grizzly  hears, 
and  as  they  did  not  show  any  disposition  to  leave,  he  suddenly  re- 
traced his  tracks  to  the  Post.  One  large  bear,  of  the  same  species 
also,  upon  another  occasion  had  the  curiosity  to  cross  the  ravine 
and  go  about  the  parade  ground,  until  fired  at  by  the  sentinels, 
when  he  trotted  off,  threw  himself  over  the  precipice  (on  the  river 
side  of  the  post)  into  the  water,  swam  across  and  disappeared 
amongst  the  pines. 

At  Bill  Williams  Mt.,  we  shot  one  grizzly,  and  found  numerous 
tracks  around  the  springs.  Wild  Turkeys  were  occasionally  seen, 
and  as  we  approached  Postal's  Ranche,  about  twenty  miles  north 
of  Ft.  Whipple,  we  saw  and  chased  several  herds  of  Antelope. 
While  in  the  mountains  we  also  obtained  five  specimens  of  Cervua 
mucrotia  Say,  which  appeared  rather  abundant.  There  is  another 
mammal,  the  beaver  {CaBlor  Canadeiisia  Kuhl.),  quite  abuudaut 
near  Camp  Verde.  Five  miles  northeast  of  the  Post,  Beaver 
creek  contains  numerous  dams,  and  colonies  of  these  animals  and 
many  pelts  arc  annually  collected,  though  a  few  years  will  suffice 
to  exterminate  a  race,  covering  so  small  an  area,  and  hemmed  in 
by  waterless  deserts  and  rocky  canons. —  W.  Hocfman,  M.D. 
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Albiko  Pishes. — Two  interesting  cases  of  albinism  in  fishes 
have  recently  fallen  within  my  observation.  The  first  was  a 
specimen  of  tho  common  haddock  {Melanogrammus  ceiflejinus), 
taken  off  Barnegat,  N.  J.,  May  7th,  by  the  schooner  "White 
Cloud,"  of  New  London,  and  shown  to  me  by  my  friend,  Mr. 
Blackford,  of  Fullon  Market,  New  York.  This  fish,  which  was 
thirty-one  incites  long,  was  normal  in  every  particular  except  in 
color.  Its  general  hue  was  pinkish-white,  with  a  pearly  lustre, 
instead  of  the  usual  brownish-gray.  The  back  and  top  of  the 
head  were  slightly  darker,  approximating  a  very  light  salmon 
color.  The  black  stripe  which  usually  marks  the  lateral  line  and 
the  blaekisb-brown  blotch,  behind  and  above  the  pectorals — the 
traditional  mark  <tf  the  thumb  of  the  disciple  Peter —  were  entirely 
absent.  The  fins  throughout  were  yellowish  whit«  with  a  tinge  of 
red,  except  the  ventrals  which  were  a  sliatle  darker.  The  slightest 
trace  of  the  normal  ashy  tint  of  the  belly  might  be  discovered 
just  below  the  origin  of  the  pectorals. 

The  secoud  instance  is  a  specimen  of  the  common  eel  (AnguiUa 
Bosloniensis)  taken  in  salt  water  at  Noank,  Conn.,  in  December, 
1874,  and  presented  to  the  U.  S.  National  Museum,  by  Capt.  Elibu 
Potter.  In  this  the  color  is  a  dull,  pale  yellow  above,  becoming 
nearly  white  beneath. 

According  to  M.  Dareste  albinism  is  not  uncommon  among 
European  eels.  It  appears,  however,  to  be  very  exceptional  in 
our  waters.  I  have  never  seen  or  heard  of  an  instance  besides 
the  cose  just  cited.  True  albinism  is  especially  uncommon  among 
the  members  of  the  family  to  which  the  haddock  belongs.  The 
ground  color  of  the  cod  and  haddock  varies  much  with  the  bot- 
tom on  which  they  are  taken,  but  I  have  never  known  of  a  ease 
in  which  ihe  spots  and  other  markings  were  obliterated.  A  fa- 
miliar instance  of  the  infiuence  of  the  color  of  the  bottom  is  foimd 
in  the  rosy  "rock-cod"  of  the  coast  of  Maine,  which  is  usually 
taken  in  the  neighborhood  of  ledges  covered  with  the  bright  red 
algee  such  as  Ptilota  serrata  and  Delesseria  sinwosa.  In  a  similar 
manner  the  "butter-flsh"  {EnneaexrUrua  oualalibi)  and  the 
"grouper"  {Epinephelua  fasciatus)  are  influenced  by  the  white 
coral-sand  bottoms  about  the  Bermuda  Islands,  hut  though  they 
assume  a  very  pallid  hue,  the  character  of  their  markings  is  quite 
unchanged. —  G.  Bbown  Goode,  University  Museum,  JUiddletoum, 
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[Id  the  Fiah  collection  of  the  Peabody  Acadeoa;  of  Science 
there  are  esamplee  of  both  of  the  above  mentioned  albinos.  The 
haddock,  agreeing  with  the  description  given  by  Prof.  Goode,  waa 
taken  off  Newburyport  some  years  ago,  and  sent  to  the  Museum 
by  Mr.  Johnson  of  that  place.  The  "  white "  eel  was  collected 
under  the  following  peculiar  circumstances ;  During  the  severe 
gale  of  Not.  7,  1863,  in  Mass.  Bay,  a  small  Cydopterus  (lump 
fish)  and  the  eel  were  washed  aboard  the  schooner  "  Hero,"  Capt. 
Small,  who  fonnd  them  on  his  deck  after  the  gale  and  brought 
them  to  the  Museum  on  his  arrival  at  Salem  the  next  day. — F. 
W.  P.] 

Chloral  as  a  Prbservatite. — As  it  is  very  desirable  that  a 
substitute  for  alcohol  be  found  for  the  purpose  of  preserving  spec- 
imens, we  copy  the  following  from  the  New  York  "Tribune,"  trust- 
ing that  trials  of  the  experiment  will  be  reported. 

The  "  Philadelphia  American  Times"  contains  an  article  by  Dr. 
W.  W.  Keen  upon  the  anatomical,  pathological,  and  surgical  uses  of 
chloral,  in  which  he  recommends  this  substance  very  strongly  for 
the  preservation  of  objects  of  comparative  anatomy  and  natural 
history.  It  is  used  by  injection  into  the  blood  vessels,  or  by  ioi- 
meraion,  and  in  hia  opinion  it  is  likely  to  supersede  many  of  the 
preparations  now  in  use.  Its  special  advantage  is  that  the  color 
of  the  object  is  preserved  perfectly,  and  all  the  parts  have  a  nat- 
ural consistency,  while  there  is  nothing  either  poisonous  or  corro- 
sive to  affect  the  genera)  health  of  the  experimenter  or  to  injure 
instruments. 

For  preserving  a  subject  for  dissection,  half  a  lb.  of  chloral  will 
suffice  at  a  cost  of  a  dollar  or  less.  A  solution  for  preserving 
specimens  of  natural  histoiy  of  ten  or  twelve  grains  to  the  ounce 
of  water  is  quite  sufficient,  is  much  cheaper  than  alcohol,  and  the 
bottles  instead  of  being  hermetically  sealed  are  closed  by  gloss 
stoppers,  or  even  ordinary  corks.  Dr.  Keen  has  thus  kept  pus 
from  various  substances,  and  diseased  growths  of  various  kinds  of 
other  specimens  for  months,  and  found  no  change  whatever  in  their 
character.  Chloral  is  extremely  antagonistic  to  f\ingi  and  infuso- 
ria, a  very  weak  solution  of  it  killing  them  instantly. 

The  deodorizing  as  well  as  the  antiseptic  properties  of  chloral 
are  equal  in  Dr.  Keen's  opinion  to  those  of  any  substance  now 
known. 
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EXTRAORDIKABT    ALTERNATION     OF     GENEKATIONa.  Lepto^era 

appendicutata  lives  in  Arton  ater  as  lan'a  (month  and  vent  closed  ,* 
tul  with  two  long  cnticular  bands).  If  ttie  snail  is  laid  in  water, 
or  stimulated  forcibly  to  mnscular  contractions,  these  small  nema- 
toids  are  expelled  in  great  numbers,  and  rapidly  develop  in  the 
water  or  any  slimy  substance ;  the  bands  are  lost,  mouth,  genital 
orifice  and  vent  become  opened  through  the  casting  off  of  the  en- 
tire cuticle,  generative  elements  are  developed  and  copulation 
takes  place.  The  rapidly  developing  embryos  do  not  attain  tho 
size  of  the  parasitic  generation,  want  the  bands,  and  are  in  other 
respects  unlike,  but  adopt  the  characters  of  the  genus  Bt>al>ditis. 
They  do  not  need  any  change  of  condition  for  attaining  sexual 
maturity  ;  they  copulate,  produce  a  third  generation,  etc.  In  this 
manner  an  indefinite  series  of  generations  may  follow,  until  the 
nutritive  substance  is  exiiausted,  when  encystation  takes  place. 
The  migration  into  the  snail  and  the  presumed  transformation  into 
the  Leptodera-torm  of  these  encysted  Rhabditit  worms,  was  not 
observed.  Between  male  and  female  individuals  of  the  Leptodera- 
and  Rhabdilis-gejiM&iion,  no  copulation  will  take  place.  There  is 
some  avalc^  (in  spite  of  the  great  difference)  between  this 
extraordinary  "  alternation  of  generations  "  and  that  of  Ascaria 
nigrivenoaa  Claus.  —  Zoological  Record /or  1872. 

A  Tachina  Parasite  op  tiie  Squash  Bvq. —  It  appears  tbat 
the  squash  bug  {Corens  tristis)  is  frequently  infested  by  a  maggot, 
the  larva  of  a  Tachina  fly,  as  numerous  specimens  have  been  takea 
fVom  the  bodies  of  the  males  by  Mr.  Knollcn,  to  wfaom  we  are  in- 
debted for  specimens.  The  larvffi  are  very  large,  one  epccimcn 
only  occurring  in  the  body  of  the  Coreus,  wliich  seems  apparently 
healthy,  and  performs  its  sexual  functions  in  spite  of  the  presence 
of  so  large  a  parasite.  They  are  seldom  found  in  the  Ilemiptera, 
though  Peotatoma  has  been  attaclced  by  them. 

Double  Monsters. — M.  Dareste,  in  reply  to  the  discussion 
which  his  paper  on  double  or  twin  monsters  (as  given  in  a  former 
number)  had  called  forth,  explains  the  nature  of  the  observations 
on  which  his  deductions  were  based.  It  ^ould  appear  that  after 
submitting  nearly  8,000  hens'  eggs  to  the  process  of  artificial  in- 
cubation, he  obtained  nearly  4,000  anomalies  or  monstrosities,  but 
of  these  only  about  thirty  were  double  embrj-os  or  twin  monstrosi* 
ties.    A  similar  result  has  been  observed  in  the  case  of  osaeons 
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fishes ;  and  Jacobi,  who  was  the  first  to  discover  (in  the  course  of 
the  last  century)  the  mechanism  of  fecundation  among  these  fishes, 
bad  noted  the  proportion  of  twin  monsters  iu  fishes'  eggs.  His 
observations  and  those  of  Lercboullet  coincide  with  the  result 
obtained  by  M.  Dareste,  that  while  external  conditions  may  often 
determine  the  formation  of  simple  monsters,  they  are  absolutely 
without  effect  in  regard  to  the  evolutions  of  double  monstrosities. 
—  Nature. 

Ikfobtation  of  rsEFCL  Insects. —  At  a  recent  meeting  of  the 
London  Entomological  Society,  Mr.  Dunning  stated  that  he  had 
received  a  communication  from  Mr.  Nottidge,  of  New  Zealand, 
asking  if  it  were  possible  to  send  over  humble-bees,  in  order,  by 
means  of  cross  fertilization,  to  procure  seeds  from  clover,  which 
plant  remained  infertile  in  the  colony,  failing  suitable  insect  agency 
to  aid  its  fertilization.  It  was  suggested  that  by  procuring  a  suffi- 
cient number  of  bumble-bees  when  in  a  dormant  condition,  and 
keeping  them  in  that  state  (by  means  of  ice)  during  the  voyage, 
the  result  might  be  obtained.  Mr.  McLachlan  mentioned  that  he 
had  received  a  tetter  from  Capt.  Hutton,  fW>m  the  same  colony, 
stating  that  indigenous  Aphides  did  not,  apparently,  exist  there, 
but  imported  species  were  becoming  very  destructive,  and  he  asked 
if  it  would  be  possible  to  import  Chryaopa. — EtUomologisfa 
Monthly  Magazine,  Jan.,  1874, 

Nesting  of  the  Prairie  Warbler  in  New  Hahpshike. — I  ob- 
tained in  northern  New  Hampshire,  at  the  latitude  of  Mt.  Wash- 
ington (44^°),  a  nest  of  the  proirie  warbler,  containing  four  eggs, 
which  differ  from  all  other  specimens  that  I  have  ever  seen.  It 
is  also  a  summer  resident  there,  though  Lynn,  Mass.,  in  42j°  lati- 
tude, has  hitherto  been  generally  accepted  as  the  northern  limit 
at  which  this  bird  breeds. — H.  D.  Misot. 

QEOLOOT. 

Elden  Hole,  Derbtshire. — We  copy  the  following  abstract 
fVom  "Nature"  of  a  paper  read  by  Mr.  R.  Pennington  before  the 
Literary  and  Philosophical  Society  of  Klanchester,  Jan.  26,  as  of 
interest  in  its  bearing  upon  the  formation  of  similar  so-called 
bottomless  pits  in  this  country. 

*'  Near  the  road  frobi  Buxton  to  Castleton,  and  about  four  miles 
ftom  the  latter  place,  stands  Elden  Hill,  in  the  side  of  which  is 
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Eldcn  Hole,  a  perpendicular  chasm  in  the  rock,  and,  like  many 
Buch  apertures,  reputed  to  be  bottomless.  The  author  describes 
a  descent  into  the  cavern,  made  by  himself  and  others,  on  the  lUh 
of  September,  1873,  At  a  distance  of  180  feet  from  the  top  a 
landing-place  was  reached,  although  not  a  very  secure  one,  as  it 
was  inclined  at  an  angle  of  about  ib°.  Thence  a  cavern  ran 
downwards  towards  the  south  or  southeast ;  the  floor  was  entirely 
covered  with  loose  fragments  of  limestone,  probably  extending  to 
a  considerable  thickness.  There  was  quite  sufficient  light  at  this 
point  to  enable  one  to  sketch  or  read.  The  party  then  scrambletl, 
or  rather  slipped,  into  the  cavern  for  some  few  yards,  during  which 
they  descended  a  considerable  distance :  it  was  of  a  tunnel-like 
shape ;  then  it  suddenly  espande<l  into  a  magaiflcent  hall  about 
one  hundred  feel  across  and  about  scventj'  feet  high.  The  floor  of 
this  hall  sloped  like  the  tunnel,  aud  like  it  was  covered  with  dibris. 
At  the  lower  side  tliey  were  about  sixty  feet  below  their  landing- 
place,  and  therefore  about  two  hundred  and  forty  feet  beneath  the 
surface.  The  entire  roof  and  walls  of  this  cavern  were  covered 
with  splendid  stalagmitic  deposits.  From  the  roof  were  hung  fine 
stalactites,  whilst  the  sides  were  covered  with  almost  every  conceiv- 
able form  of  deposited  carbonate  of  lime.  In  some  places  it  was 
smooth  and  white  as  marble,  in  other  places  like  frosted  silver, 
whilst  the  rougher  portions  of  the  rock  were  clothed  with  all  sorts 
of  fantastic  shapes  glistening  with  moisture.  From  this  cavern 
no  opening  of  any  length  or  depth  was  found  save  the  one  by 
which  the  party  had  entered  it.  There  can  be  no  doubt,  the  au- 
thor believes,  that  this  chasm  has  been  formed  by  the  chemical  ac- 
tion of  carbonic  acid  in  water,  and  that  it  has  attacked  this 
particular  spot  either  from  the  unusual  softness  of  the  rock  orig- 
inally situated  here,  or  because  there  was  here  a  joint  or  shrinkage 
in  the  strata.  There  is  nothing,  however,  in  the  position  of  Kldcn 
Hole  to  lead  one  to  suppose  that  any  stream  has  ever  flowed 
through  it;  no  signs  of  such  a  state  of  things  appear  anywhere 
around.  It  is  not  related  to  any  valley  or  ravine,  or  to  any  run- 
ning water,  and  there  is,  as  observed,  an  absence  of  any  well-tle- 
fined  exit  for  water  at  the  bottom.  No  mechanical  action  of  a 
flowing  stream  can  therefore  have  assisted  the  process  of  eularge- 
ment.  The  author  thinks  it  must  he  due  to  the  gradual  silent 
solvent  properties  of  rain-water  falling  on  the  surface,  and  escap- 
ing through  joinUngs  and  insignificant  channels  in  the  hard  rocks 
below.  Whether  the  excavation  took  place  from  above  or  below 
is  uncertain." 

UICH0500FY. 

Atmospheric  UicuooRApnT. — To  the  already  valuable  contri- 
bntions  of  Drs,  Cunningham  and  Lewis,  who  were  sent  to  India 
by  the  British  government  to  investigate  as  thoroughly  as  possi- 
ble the  causes  of  cholera  and  other  diseases  prevalent  there,  there 
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is  DOW  added,  trom  Calcatta,  a  memoir  by  Dr.  Cunningham  on 
"Microscopic  Examinations  of  Air,"  wbich  derives  importance 
not  less  IVom  the  moderate  and  nnprejudiced  tone  of  the  author 
than  from  hia  evident  familiarity  with  the  minute  organisms  in- 
volved in  the  investigations.  In  looking  for  some  perceptible 
connection  between  the  prevalence  of  certain  forms  of  disease  and 
the  occurrence  of  any  particular  bodies  in  the  air,  the  dust  accumu- 
lated on  shelves,  etc.,  was  avoided  as  too  liable  to  error,  and  the ' 
solid  particles  were  collected  directly  from  the  air  by  a  modification 
of  Dr.  Maddox'  apparatus,  a  glass  slip  painted  with  glycerine  be> 
ing  arranged  five  feet  above  the  ground  in  such  a  manner  that  the 
painted  surface  should  be  exposed  vertically  to  a  stream  of  air. 
Some  sixty  observations  were  made  between  February  and  Sep- 
tember, 1872,  including  both  dry  and  rainy  seasons  ;  and  powers 
of  from  400  to  1,000  were  generally  used.  The  following  synopais 
of  microscopic  deposits  found  is  condensed  from  Rev.  M.  J.  Berk- 
ley's review  in  the  Quart.  Jour.  Mic.  Science. 

1.  Particles  of  silicious  matter. 

2.  Particles  of  carbonaceous  matter. 

3.  Fragments  of  hair  and  other  animal  substances. 

4.  Fragments  of  cellular  tissue  of  plants. 

5.  Pollen  grains ;  of  several  common  grasses,  and  a  few  of  other 
plants.    No  seeds  positively  recognized. 

6.  Algte,  few ;  hut  besides  "  those  lower  genera  which  appear 
to  bo  the  early  stages  of  lichens"  ( !)  there  were  fVagments  of 
Oscillatorim,  Desmidiaceee,  Closterium,  and  possibly  Diatomacese. 

7.  Sporidia  of  lichens ;  fVequent. 

8.  Spores  or  sporidia  of  fiingi.  These  are  by  far  the  most 
abundant  bodies ;  which  is  more  remarkable  by  contrast  with 
Ehrenherg's  observations  on  the  dust  of  the  trade  winds.  Many  of 
the  fungoid  organisms  are  easily  referred  to  familiar  genera,  Mac- 
rosporium,  Cladosporium,  Sporldesmium,  Puccinia,  etc.  Much 
the  most  common  are  sporidia  of  Spheriacete  fVequently  in  a  state 
of  germination,  both  in  dry  and  hot  seasons.  True  Torulie  do  not 
appear  to  be  present,  but  the  yeast  fungus,  which  after  proof  that 
it  is  nothing  more  than  a  condition  of  certain  species  of  Penicil- 
lium,  Aspergillus,  and  Mucor,  is  so  often  referred  to  Torula,  or  to 
Alga,  frequently  occurs,  either  in  scattered  particles,  or  branched. 
Probably  several  of  the  bodies  are  spores  of  Myxogastne,  the 
Amtebie  which  appear  in  certain  specimens  of  pure  rain  water  being 
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very  probably  the  mere  development  of  Myxogaatres-BpoTCB,  ac- 
cording to  the  well  known  observations  of  Prof.  DeBary.  Some 
spores  of  the  higher  fl^ngi  may  possibly  be  recognized. 

The  air  of  sewera  was  repeatedly  examined,  taking  care  to  ex- 
clude the  external  air  (a  probable  source  of  error  in  aome  previous 
investigations),  and  only  spores  of  Aspergillus  and  Pcniuillium 
were  definitely  recognizeil,  these  in  half  the  cases  being  accompa- 
nied by  Bacteria.  The  abundance  of  Bacteria,  which  are  seldom 
recognizable  in  common  atmospheric  dust,  accords  with  Cohn's 
observation  on  their  conveyance  by  watery  vapor,  and  suggests 
the  theory  that  Uiey  are  not  absent  or  rare  in  common  atmospheric 
air,  but  only  so  dry  as  to  lose  their  characteristic  appearance. 
They  were  present  in  pure  rain  water ;  and  appeared  abnndantly 
when  dry  dust  was  added  to  fluids  capable  of  putrefaction. 

The  author  was  able  to  trace  no  connection  "between  the  nnm- 
bera  of  bacteria,  spores,  etc.,  present  in  the  air  and  the  occurrence 
of  diarrhoia,  dysentery,  cholera,  agne,  or  dengue,  nor  between  the 
presence  or  abundance  of  any  special  form  or  forms  of  cells  and 
the  prevalence  of  any  of  these  diseases.  The  abundance  and  va- 
riety of  fungus-spores  in  such  an  unexpected  position  are  interests 
Ing,  especially  as  so  many  of  thcui  were  in  a  state  of  germination. 
As  they  would  rarely  be  taken  up  by  the  air  in  this  condition,  and 
any  possible  germination  on  the  slide  during  its  twenty-four  hours' 
exposure  would  not  account  for  all  the  cases,  Dr.  Cunningham  is 
inclined  to  believe  that  germination  may  take  place  while  the 
spores  are  being  wafted  through  the  air. 

Respecting  the  presence  of  pollen  in  the  air,  the  editor  of  the 
"Quart.  Journal  of  Microscopical  ycience"  gives  the  following  note 
on  Mr.  C.  H.  Blacklcy's  interesting  studies  on  the  connection  be- 
tween the  pollen  grains  of  grasses  and  hay-asthma.  "  They  were 
commenced  in  April,  and  continued  till  the  end  of  July.  In  one 
series  the  air  of  a  meadow  at  the  average  breathing  level,  4  feet  9 
inches  firom  the  ground,  was  examined.  A  slip  of  glass,  coated 
with  a  thin  layer  of  a  non-drying  liquid,  was  exposed  horizontally. 
The  daily  results  are  tabulated.  The  highest  number  of  pollen 
grains  obtained  on  a  sui-face  of  a  square  centimeter  in  twenty-four 
hours  was  880  on  June  28.  Sudden  diminutions  in  the  quantity 
of  pollen,  when  these  occurred  in  the  ascending  scale  between  May 
28  and  June  28,  were  invariably  due  to  a  fall  of  rain,  or  to  this 
and  a  fitll  in  the  temperature  combined.    The  amount  of  pollen 
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in  the  higher  strata  of  the  atmoapbere  was  examined  by  means  of 
a  kite,  which  being  attached  to  otber  kites  sometimes  attained  an 
elevation  of  1000  feet.  Pollen  was  found  to  be  much  more  largely 
present  at  the  upper  levels  than  at  the '  breathing  level,'  Id  the  pro- 
portion, in  fact,  of  19  to  1.  Abundant  proof  was  obtained  of  the 
presence  of  fungoid  spores  in  large  quantities  in  the  air.  In  one 
experiment  the  spores  of  a  crj-ptt^am,  at  1,000  feet,  were  so  numer- 
ous that  they  could  not  he  counted ;  at  a  rough  estimate  they  could 
not  be  less  than  30-40,000  to  the  square  inch.  That  these  oi^aa- 
ized  contents  travel  through  the  air  to  a  considerable  distance 
was  proved  by  a  series  of  experiments  made  in  the  outskirts  of 
Manchester,  but  nithin  the  boundary  of  one  of  the  most  densely 
populated  parts,  and  in  no  directidn  within  less  than  one-third  of 
a  mile  of  grass  land.  The  quantity  of  pollen  was  about  one-tenth 
of  tiiat  collected  in  the  country." 

ITOTBS. 
The  American  Association  fob  the  Advanceuesit  of 
Science. — The  twenty-fourth  meeting  of  the  Association  was 
held  in  Detroit,  Mich.,  beginning  on  Wednesday,  August  11,  and 
ending  on  Tuesday  night  following.  In  attendance,  the  meeting 
was  not  as  large  as  the  one  preceding,  about  170  members  report- 
ing themselves  as  present,  in  place  of  225  the  previous  year ;  96 
new  members  were  elected,  while  last  year  118  elections  were 
made.  The  falling  off  in  attendance  is  umjuestionably  due  to  the 
want  of  arrangements  with  the  railroads,  by  which  the  usual  reduc- 
tion in  fares  was  not  very  generally  secured,  and  to  the  late  day 
at  which  the  announcement  relating  to  railroads  was  made.  Per- 
haps in  no  previous  year  has  the  necessity  for  reduction  in  travel- 
ling expenses,  caused  by  tlie  general  business  depression,  been  so 
greatly  felt  as  in  the  present  one.  As  the  cities  inviting  the  As- 
sociation to  hold  its  meetings  from  year  to  year,  do  so  in  a  most 
cordial  manner,  with  the  anticipation  of  large  meetings,  it  be- 
comes an  important  duty  of  the  Local  Committees  that  are  formed 
every  year  to  give  the  matter  of  transportation  early  attention. 
Railroad  compauies  carry  on  their  work  by  a  complicated  system 
of  agencies,  and  it  takes  a  long  time  to  obtain  the  consent  and 
issue  of  proper  orders  IVom  the  right  parties.  The  companies,  as 
a  rule,  are  inclined  to  grant  return  passes  to  members  attending 
the  meetings,  when  the  matter  is  properly  laid  before  them,  and 
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the  way  of  attaining  the  desired  end  ib  by  application  of  ,the  Local 
Committee  several  mouths  in  advance  of  the  meeting,  80  early  ia 
fact,  as  to  allow  the  circular  issned  by  the  Committee  being  re- 
ceived by  members  during  the  month  of  June,  before  the  general 
migration  fh>m  places  of  residence  takes  place. 

Of  the  136  papers  entered,  2  were  read  in  General  Session  in 
taW,  and  2  by  title,  1  was  given  as  an  evening  lecture,  24  were 
read  in  Section  A;  19  in  the  Sub-section  of  Chemistry;  and  71 
were  read  in  Section  B,  including  those  of  the  Sub-section  of 
Geology,  formed  on  the  last  day  of  the  meeting.  Of  the  remain- 
ing 17  nothing  was  heard,  and  they  were  probably  withdrawn  by 
their  authors  or  failed  to  pass  the  Several  Committees. 

The  general  character  of  the  papers  read  was  certainly  above 
the  average  of  many  previous  meetings,  and  the  various  Commit- 
tees were  well  up  to  their  work.  The  only  drawback  we  noticed, 
being  that  of  the  formation  of  a  Geological  Sub-section  on  the 
last  day,  which  resulted  in  a  number  of  important  papers  being 
hastily  read,  or  passed  over  by  title,  before  a  small  audience.  We 
think  a  great  mistake  is  made  by  the  Sections  not  agreeing  on 
what  Sub-sections  are  necessary  on  the  first  day,  though  not  necea- 
Barily  forming  them  ontil  later  in  the  meeting,  and  thus  enable  the 
Committees  to  so  arrange  the  business  as  ^  give  all  the  papers  a 
fair  chance.  This  could  easily  be  done  if  members  would  make 
it  a  rule  to  enter  their  papers  not  later  than  the  first  day  of  the 
meeting.  We  understand  that  the  feeling  in  the  Standing  Com- 
mittee was  very  strong  in  favor  of  giving  precedence,  at  fiiture 
meetings,  to  those  papers  entered  up  to  the  first  day,  and  as  the 
Committee  is  now  composed  of  so  large  a  permanent  body,  the  les- 
eons  taught  at  one  meeting  will  not  be  lost  at  the  following.  An 
important  move  was  made  in  forming  a  permanent  Sub-section  of 
Anthropology,  on  the  principal  of  that  of  Chemistry  in  Section  A. 
This  will  greatly  relieve  the  pressure  for  time  next  year  in  Section 
B,  and  will  undoubtedly  be  the  means  of  bringing  a  very  large 
number  of  Archsologiats  and  Ethnologists  to  the  next  meeting. 

The  new  constitution  was  thoroughly  tested  at  the  meeting  and 
the  business  matters  went  on  smoothly  and  saved  much  time  for 
scientific  work.  We  did  not  hear  a  word  of  complaint  among  the 
members  in  regard  to  the  action  of  the  present  rules,  and  every 
one  was  evidently  satisfied  that  under  them  the  Association  would 
move  along  with  the  least  possible  amount  of  fVictton.     Several 
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of  tbe  papt  presidenta  were  present,  and  their  advice  in  tbe  Stand- 
ing Committee  was  evidently  of  great  benefit.  As  alluded  to  in 
the  closing  remarks  by  President  Hilgard,  the  several  summer 
schools,  and  government  and  state  surveying  expeditions  and 
special  commissions,  which  are  unusually  numerous  this  year,  pre- 
vented a  number  of  the  formerly  constant  attendants  from  taking 
part  in  the  meeting,  but  as  their  work  in  the  field  shows  what 
is  being  done  to  advance  science,  and  as  the  results  which  they 
attain  will,  in  part,  naturally  be  brought  before  the  next  meeting, 
those  present  at  the  past  meeting  could  not  complain  of  the  ab- 
sence of  many  who  were,  nevertheless,  much  missed. 

The  citizens  of  Detroit  did  all  tljat  could  be  expected  in  the 
way  of  social  entertainments,  excursions,  and  provision  for  the 
meetings,  though  it  was  evident,  as  is  often  the  case,  where  the 
Association  goes  for  the  first  time,  that  they  did  not,  in  general, 
fully  appreciate  the  importance  of  the  meeting  until  it  had  been 
several  days  in  operation.  This  was  noticeable  in  the  compara- 
tively small  attendance  of  citizens  at  the  several  sessions,  though 
it  is  not  to  be  questioned  that  quite  a  number  were  very  mncb  in- 
terested, and  tbe  seeds  sown  during  the  Association  week  will  bear 
fVnit  in  encouragement  to  the  few  workers  who  have  so  recently 
established  the  very  promising  and  important  "  Scientific  Associa- 
tion of  Detroit,"  and  it  is  certainly  no  small  object  gained  for  tbe 
advancement  of  science  if  the  meetings  of  the  Association  thus 
tend  to  develop  the  formation  of  local  societies  for  scientific  re- 
search. While  speaking  thus  of  the  citizens  as  a  whole,  it  must 
not  be  supposed  that  the  usual  warm  hearted  welcome  and  appre- 
ciation,  so  characteristic  of  tbe  west,  was  wanting  in  a  number  of 
gentlemen  and  ladies  of  Detroit  who  entered  with  spirit  into  the 
work  and  objects  of  the  meeting.  The  very  cordial  welcome  ex- 
tended by  Mr.  Walker,  on  Wednesday  morning,  in  behalf  of  the 
citizens,  and  the  graceful  i-emarks  of  Mr.  Wells  at  the  close  of 
tbe  meeting,  both  illustrated  the  interest  in,  and  respect  for,  the 
objects  which  the  Association  has  in  view. 

The  address  of  the  retiring  President,  Dr.  LeConte,  is  printed 
in  full  in  this  number  of  the  Naturalist,  and  we  propose  to  give 
those  of  the  Vice  Presidents  in  the  next. 

The  results  of  the  donation  by  Mrs.  Thompson  were  presented 
to  the  meeting  in  the  form  of  a  printed  quarto  volume,  containing 
a  Monc^aph  of  Fossil  Butterflies  by  Mr.  Scudder,  and  was  so 
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well  received  that  the  committee,  who  have  had  the  matter  in 
charge  since  the  donation  was  made  at  the  Portland  meeting,  must 
have  felt  satisfied  with  the  performance  of  tbeir  duty. 

As  was  naturally  to  be  expected  much  feeling  was  evinced  as  to 
the  next  place  of  meeting,  and  the  invitations  received  from  Nash- 
ville, Philadelphia,  and  Bufliilo  were  thoroughly  discussed.  The 
eelection  of  Buffalo  we  thinlt  is  most  Judicious,  as  all  the  benefits 
of  the  centennial  year  will  be  secured  to  the  Association  without 
the  extra  expense  to  the  members  and  the  reduction  of  Scientific 
work  which  the  selection  of  Philadelphia  would  most  likely  have 
occasioned.  Nashville  was  asked  to  keep  its  inritation  open,  as 
the  feeling  was  very  strong  in  favor  of  an  early  meeting  there  as 
due  the  Southern  members,  though  for  the  next  year  it  was  felt 
that  advantage  should  be  taken  of  the  great  wave  that  would  move 
fl^m  all  parts  of  the  country  towards  Philadelphia,  and  the  meet- 
ing should  therefore  be  located  at  some  convenient  point  to  that 
city.  From  the  former  meeting  at  Buffalo  we  have  every  reason 
to  believe  that  the  citizens  will  be  alive  to  all  that  is  expected  of 
them  for  the  centennial  year,  and  for  the  quarter  centennial 
(counting  by  meetings)  of  the  Association,  when  the  members 
will  again  assemble  under  the  presidency  of  Prof.  W.  B.  Rogers, 
of  Boston,  who  called  the  Association  to  order  at  its  first  meeting 
in  1848. 

The  other  officers  for  the  next  meeting  are  C.  A.  Young,  of 
Hanover,  Vice  President  of  Sec.  A ;  E.  S.  Morse,  of  Salem,  Vice 
President  of  Sec.  B ;  G.  F.  Barker,  of  Philadelphia,  Chairman  of 
Sub-section  of  Chemistry  ;  L.  IP.  Uorgan,  of  Rochester,  Chairraao 
of  Sub-section  of  Anthropology ;  T.  C.'  Mendenball,  of  Columbus, 
General  Secretary ;  F.  W.  Putnam,  of  Salem,  Permanent  Sec- 
retary ;  A.  W.  Wright,  of  New  Haven,  Secretary  of  Sec.  A  ;  A. 
H.  Tuttle,  of  Columbus,  Secretary  of  Sec.  B ;  T.  T.  Bouv4,  of 
Boston,  Treasurer.  A  committee  was  also  appointed  for  the 
purpose  of  obtaining  the  presence  of  as  many  scientists  as  possi- 
ble at  the  next  meeting,  and  another  committee  was  appointed  to 
bring  the  formation  of  the  Anthropological  Sub-section  before 
those  specially  interested  in  that  department.  In  this  way  it  is 
believed  that  the  Association  will  secure  a  proper  expression  of 
science  for  the  centennial  year ;  and  w«  understand  that  many 
of  the  citizens  of  Buffalo  are  resolved  to  make  the  meeting  an 
extraordinary  one  in  several  particulars. 


Digit  zed  by  Google 


528  BOOKS   RECEIVEP. 

The  Fresiclent  and  Fellows  or  Harvard  College  voted,  some 
time  siuce,  to  accept  the  fiind  accumulated  by  the  Agassiz  Memo- 
rial Committee  for  the  nse  of  the  Muaeum  of  Comparative  Zool- 
ogy.    In  aonouncing  the  acceptance,  President  Eliot  wrote : 

"It  will  be  a  grateful  duty  for  the  President  and  Fellowa,  in 
executing  the  trust  which  the  Committee  have  laid  upon  them,  to 
commemorate  the  scientific  attainments,  enthusiasm  and  devotion 
of  Prof.  Agasaiz,  while  they  build  up  and  enlarge  the  Museum  of. 
Comparative  Zoology  to  the  full  proportions  which  his  prophetic 
zeal  imagined  for  it.  The  continuous  growth  of  the  museum  is 
assured  through  the  successful  labors  of  the  committee." 


Ap  iparagrniifjttiieu  m 


BOOKS      BECEIVED. 

'l/tiflicii  I  Har^t,    HlTlieodac  KJerulf-    11,  Spin(iulu}eldel.    cLrUtl- 

'fki'LiimdandFrahWaltTaMtiefLaaalleCinHaw.iainBii.   Bf W. W. CilUua.    CUCMA 

CalalBtuf^  Land  and  Frtth  Waur  ahtllt.    W.  U'.  Calklu*.   ailemno-lBH'  pp.  IL    *«, 
BKlletiii dr  la  aacMr  Oriilofi^t 4t  Franre.   ameSFrle.^mvTnnir.  No.4.    P»rU,  IBT*. 
hie  Atat/utUcfieft  I>eukmaler  in  SI.  PtlerAutgt  Mtliingforr^  Ujuaia  vnd  Copen/tafftn,    Bj  J. 
kUEiu.   <;lirl>tliinu.M71i.  pp.itt.   Sto. 

ni  Thil-dAnHIHIIIUrorliifllultiianl'uflianattrtlfllit  Za^ofiral  SocUlt  <tf  niU-Ulplii^ 


Falran'^la  JndUa.  VriMH?*.  1.    4W.'      "  '  '  «n    TO  s.      I      . 

JlKvrdi «  Ottlo^tral  aarrtu  af  India.    Villi.  I-»U.    dro. 
aoritly  Ealotualmtatii  dt  eriiliiat.    Svrle  II.    No.  13.  IS.    1871.   am. 
ThrJoamalB/IHiilatkaiMUroKBpicalCltii.    London,  Mmrch,  L(;a.    NO.M, 
Tni  Urol^iral  Magailne.    Lumlini,  Mny,  IB!*.    Vol.fl.No.f      ■•— 
TiilHirirl/ar  I^pMttre  FrtaulMlnttr  af  SalanidtHtiabtn. 


mb.    Sa-jn.   8io.__ 


■nll>b' Clab.    CUirlca K. Doditr, Ed.    WulilnDtoii. IKIt.    Vol.1.  No.l.  pp.& 
CirtHlan  tf  ln/armalion  cf  Ikt  Hartan  ^  Edacalian.     Wutalngton,  UCl. 
FwnplileU.   Sto. 


Bxparl  oi  tht  korioat.  henejlnat  and  olhtr  laicrlt  i/  On  Stalt  ^  Jtttmrl. 

'^lim'Annial'titptrl  of  Iht  trar^i  Id  Oh  Yrautt4  ef  'ihe  Fmiod^  /luXfM*  qf  Ut  CUt  i>f  fiol- 

aettnmait  Annual  Blporio/'lhe  Board  <^  Dlrcaorntf  lilt  Ifin-anUlt  lltraty  Auxiation  tf 
It  Vllr  nf  Broatlnn.    Ilnxililyn.  ISIS.  pp.  2t.   Bio. 
Caithi/iii  Spartcrum  Oeiurii  acalia.    By  HcurJaui  de  SauuuR  ind  Jullui  SliAel.    Genen, 

Cirealar  .Vs.  8.  War  Dipanmtnl,  aargean-Oenrrari  OJIci,    A  Rtport  on  Ihi  Bmltnt  of  U<    . 
'  '    -  -  '     Armt.irMiieKripiltmv/^Jlttlilarf  PbM.  ^Vuliliiictuli.  187S.  pp.«A.    Ho. 


Bu 

Mfn  jlftiuW  da  la  StrirU  d-Art 

187*.    Xo 

l.lWfl.   Sio. 

J. 

TVacaur  da  mtmtirti  dt  la  SorltU.Dt  rVliiili 

tf'hitr-du 

Ft  It  at 

Til" 

onie.   KyM.C.lUvervt.    Wmn-i. 

n  Witn. 

ISJ*.   B.Dd  i^».  pp. 

% 

U.  li..-<chnivlI.tB7i.  P|).  lUI.    B 

London.  187B, 

June     8i 

"*,«.-« 

ni  Btnbvrt,  1B7*-Un. 

\ 

ssa^Kr* 

,V,/^,,o„  .Vfl 

onal  Fa 

*.  18J8. 

Br  WIIIIUD  A.  JoM« 

iViil 

London,  June, 

K.i.    Srn 

S^(«.iS.  <f  ifr  L-harlu  4-H. 

Anuoal  Ircaid; 

■mm  HKIorr  aoolav 

MM 

nlrenl.  Rir  una.    Hy  ITIiielpiiL 

rir 

On 

(0»»>AHiI[f<V»Ma.    a}S.D.IJoi».  pp. 

D,j,ii.db,GoogIe 


AMERICAN     NATURALIST. 

Vol.  IX.'-OCTOBEH,  1876.-No.  10. 


ADDRESS 

J  .     W.      DAWSON  . 


Of  the  leaders  in  Nalural  Sck-nco,  the  guides  and  teachers  of 
some  of  us  now  becoming  gray,  who  have  in  the  past  year  been 
striclcen  by  death  from  the  roll  of  workcis  here,  and  have  en- 
tered into  the  unseen  world,  two  rise  before  me  with  special 
vividness  on  the  present  occasion  : — Lycll,  our  greatest  geological 
thinker,  the  classifier  of  the  Tertiary  rocks,  the  summer  up  of  the 
evidence  on  the  anticjnity  of  man  ;  but  above  all  the  founder  of 
that  school  of  geology  which  explains  tlic  past  changes  of  onr 
globe  by  those  at  present  in  progress  ;  and  Logan,  the  careful  and 
acute  stratigraphist,  the  explorer  and  establisher  of  the  Laurcn- 
tian  system,  and  the  first  to  announce  the  presence  of  fossil  re- 
mains in  those  most  ancient  rocks.  What  these  men  did  and  what 
dying  they  left  undone,  alike  invite  ns  to  the  consideration  of  the 
present  standpoint  of  Geological  science,  the  results  it  has 
achieved  and  the  objects  yet  to  be  attained ;  and  I  propose  ac- 
coitlingly  to  select  a  small  portion  of  this  vast  field  and  to  olfer 
to  you  a  few  thotiglits  in  relation  to  it,  rather  desultory  and  sug- 
gestive however,  than  in  any  respect  Rual.  I  shall  therefore  ask 
your  attention  for  a  short  time  to  the  question  — "  What  do  wc 
know  of  the  origin  and  history  of  life  on  our  planet?" 

This  groat  question,  confessedly  accompanied  with  many  difOcul- 
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ties  and  etill  waiting  for  its  full  solution,  hag  points  of  intense 
interest  both  for  tlie  Geologist  and  the  Biologist.  In  treating  of 
it  here,  it  will  be  well,  however  meagre  the  result,  to  divest  it  of 
merely  speculative  views,  and  to  present  as  far  as  possible  the 
actual  facts  in  our  possession,  and  the  conclusions  to  which  they 
seem  to  point. 

"  If,"  says  that  greatest  of  uniformitariaq  geologists,  who  has 
so  recently  passed  away,  '*  the  past  duratioa  of  the  earth  he  finite, 
then  the  aggregate  of  geological  epochs,  however  numerous,  must 
constitute  a  mere  moment'of  the  past,  a  mere  infinitesimal  portion 
of  eternity."  Yet  to  our  limited  vision,  the  origin  of  life  fades 
away  in  the  almost  illimitable  depths  of  past  time,  and  we  are 
ready  to  despair  of  ever  reaching,  by  any  process  of  discovery,  to 
its  first  steps  of  progress.  At  what  time  did  life  begin?  In  what 
form  did  dead  matter  first  assume  or  receive  those  myaterioua 
functions  of  growth,  repi-oduction  and  sensation  ?  Only  when  we 
picture  to  ourselves  an  absolutely  lifeless  world,  destitute  of  any 
germ  of  life  or  organization,  can  we  realize  the  magnitude  of  these 
questions,  and  perceive  how  necessary  it  is  to  limit  their  scope  if 
we  would  hope  for  any  satisfactory  answer. 

I  shall  here  dismiss  altogether  'that  form  in  which  these  ques- 
tions present  themselves  to  the  biologist,  when  he  experiments  as 
to  the  evolution  of  living  forms  from  dead  liquids  or  solids — an 
unsolved  problem  of  spontaneous  generation  which  might  alone 
occupy  the  whole  time  of  this  Section.  Nor  shall  I  enter  on  the  ' 
vast  field  of  discussion  as  to  modern  animals  and  plants  opened 
up  by  Darwin  and  others.  I  shall  confine  myself  altogether  to 
that  historical  or  palreontological  aspect  in  which  life  presents 
itself  when  we  study  the  fossil  remains  entombed  in  the  sediments 
of  the  earth's  crust,  and  which  will  enable  me  at  least  to  show  why 
some  students  of  fossils  hesitate  to  give  in  their  adhesion  to  any 
of  the  current  notions  as  to  the  origin  of  species.  I  may  also 
explain  that  I  shall  avoid,  as  far  as  possible,  the  use  of  the  term 
evolution,  as  this  has  recently  been  employed  in  eq  many  senses 
as  to  have  become  nearly  useless  for  any  scientific  purpose,  and  that 
when  I  speak  of  creation  of  species,  the  term  is  to  be  understood 
not  in  the  arbitrary  sense  forced  on  it  by  some  modern  writers, 
but  as  indicating  the  continuous  introduction  of  new  forms  of  life 
under  definite  laws,  but  by  a  power  not  emanating  from  within 
themselves,  nor  tVom  the  inanimate  nature  surrounding  them. 
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If  we  were  to  follow  the  guidsnce  or  those  curious  analogies 
which  present  themselves  when  we  consider  the  growth  of  tlie  in- 
dividual plant  or  animal  from  the  spore  or  the  ovum,  and  the  de- 
velopment of  vegetable  and  animal  life  in  geological  time — analo- 
gies which,  however,  it  must  be  t>orne  in  mind  can  have  no  scien- 
tific value  whatever,  inasmuch  as  that  similarity  of  conditions  which 
can  aloue  give  force  to  reasoning  from  analogy  in  matters  of  sci- 
ence, is  wholly  wanting — we  should  expect  to  find  in  the  oldest 
rocks  embryonic  forms  alone,  but  of  course  embryonic  forms 
suited  to  exist  and  reproduce  themselves  independently. 

I  need  not  say  to  palieonto legists  that  this  is  not  what  we  actu- 
ally find  in  the  primordial  rocks.  I  need  but  to  remind  them  of 
the  early  and  remarkable  development  of  such  forms  as  the  Trilo- 
bites,  the  Lingulidfe  and  the  Pteropods,  all  of  them  highly  com- 
plex and  specialized  types,  and  remote  from  the  embryonic  stages 
of  the  groups  to  which  they  severally  belong.  In  the  case  of  the 
Trilobites,  I  need  but  refer  to  the  beautiful  symmetry  of  their  parts 
both  transversely  aud  lougitudinally,  their  division  into  distinct 
regions,  the  complexity  of  their  muscular  and  nervous  8j'st<!ms, 
their  highly  complex  visual  organs,  the  superficial  ornamentation 
and  microscopic  structure  of  their  crusts,  tlieir  advanced  position 
among  Crustaceans,  indicated  by  their  strong  affinities  with  the 
Isopods.  All  these  characters  give  them  an  aspect  far  from  em- 
bryonic, while,  as  Barrande  has  pointed  ont,  this  advanced  po- 
sition of  the  group  has  its  significance  greatly  strengthened  by  the 
fact  that  in  early  primordial  times  we  have  to  deal  not  with  one 
species  but  with  a  vast  and  highly  diScrentiated  group,  embracing 
forms  of  many  and  varied  subordinate  types.  As  we  shall  see, 
these  and  other  early  animals  may  be  regarded  as  of  generalized 
types  but  not  as  embryonic.  Here  then  meets  us  at  the  outset 
the  fact  that  iu  as  far  as  the  great  groups  of  annulose  and  mol- 
luscous animals  are  concerned,  we  can  trace  these  back  no  further 
than  in  a  pcrioil  in  which  they  appear  already  htglily  advanced, 
much  specialized  and  represented  by  many  diverse  forms.  Either 
therefore  these  great  groups  came  in  on  this  high  initial  plane,  or 
we  have  scarcely  reached  half  way  back  in  the  life  history  of  our 
planet. 

We  have  here,  however,  by  this  one  consideration  attained  at 
once  to  two  great  and  dominant  laws  regulating  the  history  of 
life.     First,  the  law  of  continuity,  whereby  new  forms  come  in 
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successively,  tbrongbout  geological  timo,  though  as  we  shall  sec 
with  periods  of  greaUr  and  leas  frequency.  Secondly,  the  law  of 
gpecialization  of  tjpes,  whereliy  generalized  forms  are  succeeded 
by  those  more  special,  and  this  probably  connected  with  the  gron-- 
ing  specialization  of  the  inoi^anic  world.  It  is  this  second  law 
which  causes  the  parallelism  between  the  history  of  SDCcessive 
species  and  that  of  the  embryo. 

But  there  are  great  masses  of  strata  known  as  Lower  Cambrian, 
Iluronian,  Laurentian,  which  have  made  as  yet  few  revelations  as 
to  the  life  which  may  have  esisted  at  the  time  of  their  deposition. 
In  these  rocks  we  know  the  problematical  A.tpidefla  of  Billings 
from  Newfoundland,  the  worm-bnrrows  or  Scoli thus-like  objects 
which  occur  in  the  Pre-silurian  rocks  of  Sladoc,  the  Eozoon  Bava- 
ricnm  of  Gnmbel,  and  the  Eoiaon  Canadense,  first  made  known 
by  Logan,  in  the  Laurentian  of  Canada.  The  first  of  these  names 
represents  a  .creature  that  may  have  been  a  mollusk,  allied  to  Pn- 
tilla,  or  some  obscure  form  of  crustacean.  The  cylindrical  holes 
called  worm-burrowe,  are  of  course  quite  uncertain  in  their  refer- 
ence. They  may  represent  marine  worms  in  no  respect  different 
fi-om  those  now  swarming  on  our  shores,  or  sponges,  or  corals,  or 
sea-weeds.  In  any  case  they  afilbrd  little  help  in  explaining  the 
teeming  life  of  the  primordial  seas,  and  we  can  only  hope  that  the 
vast  thickness  of  sediments  which  has  afforded  these  few  traces  of 
life  may  prove  more  fertile  in  the  future.  One  slender  beam  of 
light  in  the  darkness  is,  however,  afforded  by  the  Eozoon  Bava- 
ricum  of  Gurobel.  If  truly  a  fossil,  this  creature  is  closely  coa- 
nectcii  with  the  still  older  Eozoon  of  the  Laurentian.  It  there- 
fore points  backward  to  what  is  to  us  the  dawn  of  life,  but  has  no 
close  link  of  connection  with  the  succeeding  fauna.  On  the  other 
band  Ai>pideUa  and  Scolithns  may  be  held,  if  obscurely,  to  point 
forward.  Thus  the  Hurouian  and  early  Cambrian  become  a  pe- 
riod of  transition  from  the  Protozoa  of  the  Laurentian  to  the 
higher  marine  life  that  succeeds — -a  passage  to  be  more  fullv  ex- 
plained perhaps,  and  its  great  gaps  filled  by  future  discoveries ; 
but  which  may,  as  in  some  later  periods,  be  complicated  with  a 
contemporaneous  transition  from  oceanic  to  shallow-water  condi- 
tions in  the  localities  open  to  exploration. 

It  will  be  observed  that  I  take  for  granted  the  animal  nature  of 
Eozoon.  If  we  reject  this,  we  stand  face  to  face  with  the  bare, 
bald  mystery  of  the  abrupt  manifestation  of  the  Primordial  fauna, 
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without  even  bo  miicb  of  preparation  (ts  may  be  Bitpposed  lo  arise 
flom  the  previous  appearance  of  Protozoa. 

How  then  stand  the  facts  as  to  the  Proto-foraminifer?  In  an- 
swering this  question,  we  shonld,  I  think,  cDdeavor  to  divest 
ourselves  of  certain  prejudices,  and  to  give  due  weight  to  some 
probabilities  and  analogies  which  may  in  one  way  or  another  sway 
our  opinion. 

First,  we  must  be  prepared  to  find  that  those  old  crystalline 
rocks  which  we  call  Laurenlian,  have  no  real  affinity  with  intru- 
sive granites  and  other  igneous  masses,  but  are  most  nearly  allied 
to  modern  sedimentary  deposits.  That  the  original  chemical  char- 
acter of  some  of  these  ancient  sediments  may  have  differed  to 
some  extent  from  that  of  more  modern  sediments  I  do  not  doubt. 
Yet  it  is  true  that  tlie  more  common  of  them,  as  the  gneisses, 
diorites  and  mica-schists,  consist  of  precisely  the  same  elements 
which  now  appear  in  modem  clays  and  sands,  and  that  where  local 
alteration  has  affected  more  modern  rocks,  we  see  these  passing 
by  insensible  gradations  into  similar  metamorphic  beds.  Fartlier 
when  the  old  crystalline  rocks  arc  subjected  to  subaerial  disinte- 
gratioD,  they  resolve  themselves  again  into  the  most  common  sedi- 
mentaiy  materials. 

Another  consideration  here  is  the  unequal  manner  in  which 
sediments  become  altered  according  to  their  composition,  and 
to  the  extent  to  which  they  are  permeable  by  heated  waters 
and  vapors.  For  this  reason,  contiguous  beds  of  rock  will  often 
lie  seen  to  differ  very  much  in  the  degree  of  their  alteration. 
Farther,  some  beds,  and  more  esi^ccially  limestones,  continue  to 
retain  traces  of  organic  structure  long  after  these  have  perished 
from  neighboring  beds  of  different  chemical  composition.  More 
especially  when,  in  Hmeatone,  the  cavities  and  pores  of  the  fossils 
ha^e  been  penetrated  with  other  mineral  matter,  it  would  appear 
that  notliing  short  of  actual  fusion  will  serve  to  obliterate  them. 
Again,  microscopic  structures  are  often  well  preserved  when  the 
external  forms  have  been  lost,  or  are  completely  inseparable  from 
the  matrix,  and  in  the  present  state  of  microscopical  science  there 
is  little  danger  that  in  such  specimens  any  experienced  microsco- 
pist  will  fail  to  perceive  the  diScrcnce  between  organic  and  crys- 
talline structures. 

Having  iVeed  ourselves  from  misconceptions  of  these  kinds,  we 
may  next  tarn  to  certain  presumptions  established  by  the  consti< 
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tution  of  the  Laurentian  rocks,  &nd  the  minerals  contained  in 
them. 

The  limestones  of  the  Laurcntian  system  are  of  great  thickness 
and  of  vast  geograpliical  extent.  Sir  W.  E.  Logan  has  traced 
and  measureil  three  principal  bands  of  these  limestones,  rangiog 
in  thickness  from  60  to  1,500  feet,  and  traceable  continiionsly  in 
one  district  of  Canada  for  more  than  one  hundred  miles,  while 
their  actual  horizontal  area  must  be  enormonely  greater  than  this 
distance  would  .indicate.  These  limestones  are  also  associated 
with  gneissose  and  schistose  beds,  exactly  in  the  same  way  in 
which  Palaeozoic  limestones  are  associated  with  sandstones  and 
shales;  and  some  of  them  are  ordinary  limestones,  while  others 
are  more  or  less  dolomttic,  in  which  also  they  resemble  the  palreo* 
zoic  limestones.  Every  geologist  knows  that  the  beds  which  in 
the  succeeding  geological  periods  are  the  representatives  of  these 
Laurentian  limestones,  are  not  only  fossiliferons,  but  lai^ely  com- 
posed of  the  debris  of  oceanic  oi^anisms,  and  that  it  is  to  the 
purer  and  more  crystalline  beds  that  this  statement  most  f\illy  ap- 
plies. Hay  we  not  reasonably  infer  that  the  great  Laurentian 
limestones  are  of  similar  origin. 

One  feature  of  these  beds  which  has  sometimes  received  a  very 
different  interpretation,  I  would  here  place  in  this  connection.  It 
is  the  association  of  Hydrous  Silicates,  and  especially  of  Serpen- 
tine and  Lc^auite,  with  the  limestones,  an  association  not  universal 
but  by  no  means  uncommon  in  the  Laurentian,  and  which  ma; 
now  be  affirmed  to  occur  throughout  the  whole  scries  of  marine 
organic  limestones,  up  to  the  ciialky  foramiaiferal  mud  now  accu- 
mulating in  the  depths  of  the  ocean.  It  is  true  that  the  silicates 
found  in  ditfercnt  formations  differ  somewhat  in  composition,  but 
Dr.  Sterry  Hunt  has  shown  that  the  Seqicnlines,  Jollite,  Loganite 
and  the  various  Glauconites  constitute  a  single  series,  whose  mem- 
bers graduate  into  each  other,  and  some  of  the  modern  Glauco- 
nites are  not  essentially  distinct  from  the  most  ancient  Serpentine. 

This  association  is  not  accidental.  Jt  arises  in  the  first  place 
from  the  facility  afforded  for  the  combination  of  Silica  with  bases, 
arising  from  the  piesence  of  organic  matter  in  the  sea-bottom, 
and  secondly  from  the  abundance  of  soluble  Silica  in  tlie  hard 
parts  of  Diatoms,  Radiolarihns  and  Sponges,  while  these  form  the 
chief  food  of  animals  building  their  own  skeletons  of  Carbonate 
of  Lime,  and  consequently  having  no  need  of  Silica.    In  this 
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point  of  view  the  Hydrous  Silicates  may  be  regarded  as  a  sort  or 
coprolitic  matter,  rejected  by  Foratninirera  and  other  humble  ma- 
rine animals  having  c&lcareous  skeletons.  I  hold,  therefore,  that 
-the  association  of  Serpentine  and  Loganlte  with  the  Laurentiaa 
limestones  affords  an  additional  reason  for  regarding  them  as 
Oi'gnnic,  while  it  also  explains  the  favorable  conditions  in  which 
Foraminifera  exist  for  the  permanent  preservation  of  the  struc- 
tures of  their  tests. 

But  again,  there  are  vast  quantities  of  Carbon  in  these  lime- 
stones and  the  associated  beds.  The  quantity  of  carbon  in  some  . 
lai^c  regions  of  the  Lower  Laureiitian  in  Canada,  is,  as  I  have 
elsewhere  shown,  comparable  with  that  in  similar  thicknesses  of 
the  Carboniferous  system.  But  what  geologist  refers  the  carbon 
of  the  Palieozoic  roctts  to  any  other  t!ian  an  organic  origin.  True 
it  is  that  this  caibon  of  the  Laurentian  is  in  the  state  of  graphite 
and  destitute  of  organic  structure;  hut  this  applies  to  similar. 
material  in  other  altered  roclis,  for  example,  to  the  graphitic 
shales  of  the  Silurian  of  Eastern  Canada  and  to  the  coal  of  Rhode 
Island. 

Lastly,  ought  we  not  to  attach  some  value  to  that  generalization 
of  Dr.  Sterry  Hunt,  which  affirms  that  the  grand  agent  in  the 
reduction  and  solution  of  the  Peroxide  of  Lon  has  been  organic 
matter.  In  this  case  what  inculcuhible  quantities  of  perished 
carbonaceous  matter  must  be  represented  by  the  great  beds  of 
Magnetit«  in  the  Laurentian, 

If,  then,  it  is  not  unreasonable  to  believe  that  the  Laurentian 
limestones  may  be  of  organic  origin,  the  next  question  that  occurs 
relates  to  the  state  of  preservation  in  which  the  remains  of  such 
supposed  organisms  may  occur.  It  would  be  conceivable  tliat  the 
process  of  crystalline  rearrangement  of  particles  miglit  have  pro- 
ceeded  so  far  as  entirely  lo  obliterate  all  traces  of  organic  form  or 
structure  ;  but  judging  fix>m  other  cases  of  altered  limestones,  this 
would  be  scarcely  likely.  In  such  limestones  it  is  true,  the  fossils 
are  often  so  obscure  as  to  make  little  appearance  on  a  fresh  frac- 
ture of  the  stone,  but  tiiey  may  present  themselves  distinctly  on 
the  weathered  surfaces,  in  consequence  of  some  difference  either, 
in  resisting  power  or  hai-dness,  between  the  fossil  and  the  matrix. 
In  some  cases  also  they  can  readily  be  developed  by  the  action  of 
an  acid,  and  still  more  frequently  their  microscopic  textures  re- 
main when  the  external  forma  are  entirely  concealed.    There  are 
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tv!\r  crystalline  marbles,  onee  fossil ife rone,  tliat  do  not  exhibit  in- 
dications of  their  true  nature  in  one  or  other  of  these  ways. 

It  was  precisely  in  the  wars  above  indicated  that  Eozoon  C-rna- 
dense  was  first  bronght  to  light.  The  casts  of  its  flattened  chstn- 
bers  filled  with  Serpentine,  Loganite  or  Pyroxene,  project  from  the 
weathered  surfaces  of  tlie  Laurcntian  limestones,  exactly  as  ailici- 
fied  StromatO])One  do  in  the  Silurian.  Such  specimens,  collected 
by  the  esplorors  of  the  Canailinn  Survey,  first  gave  the  idea  that 
there  were  fossils  in  these  ancient  rocks,  and  the  microscope  sooa 
.  confirmed  the  indications  afforded  by  external  form,  and  demon- 
strated the  place  of  the  organism  in  the  animal  kingdom. 

Into  the  description  of  the  fonns  and  structures  of  Eozoon  it 
would  be  out  of  place  to  enter  here.  The  details  of  these  may  be 
found  in  publications  specially  devoted  to  its  <1escription.  I  would 
merely  insist  on  the  entire  conformity  of  the  microscopic  struc- 
tures as  I  have  myself  examined  and  described  them,  and  as  they 
have  been  farther  scrutinized  by  Dr.  Car]>enlL'r  and  othei's  l>est 
fitted  to  j'idge,  with  those  of  the  calcareous  tests  of  Foramiuifera, 
and  es|)ecially  of  the  Nummulinc  group,  and  on  the  harmony  of 
these  structures  with  n'hat  the  general  considerations  already  re- 
ferred to  would  lea^^l  us  to  expect. 

It  is,  however,  appropriate  to  our  present  subject,  to  inquire  as 
to  the  position  of  Eozoon  in  the  scale  of  animal  existence,  and 
its  possible  relations  to  preceding  or  succeeding  types  of  life. 
With  reference  to  these  questions,  it  is  obvious  that  we  can  predi- 
cate nothing  as  to  the  relation  of  our  proto-foraminifers  !«  the 
varied  life  of  the  Primordial  or  to  any  other  group  of  animals  than 
its  own.  We  do  not  know  that  Eozoon  was  the  only  animal  of  its 
time.  It  m.ty  be  merely  a  creature  characteristic,  like  some  of 
its  successors,  of  certain  habitats  in  the  deep  sea.  Foraminifera 
have  existed  throughout  the  whole  of  geological  time ;  but  we 
have  no  positive  evidence  that  any  animal  of  this  class  has  ever 
been  transmuted  into  any  other  kind  of  creature.  These  consid- 
erations oblige  us  to  restrict  our  inquiries  to  the  relation  of 
Eozoon  to  other  forms  of  Foramini  feral  life.  We  may  the  more 
excusably  take  this  ground  since  even  Hieckel,  in  his  gastrula 
theory,  has  so  strenuously  maintained  the  distinctness  of  the  I'ro- 
tozoa  from  all  higher  forms  of  life.  Viewed  in  this  way,  we  find 
that  the  proto-foramlnifer  was  the  greatest  of  all  iu  point  of  mag- 
nitude, one  of  the  most  complex  in  regard  to  structure,  comprc- 
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heosive  in  typo,  as  connecting  the  groups  now  lecognized  as  the 
Nummnlines  anil  tbe  Rotalines,  and  if  inferior  In  anytiiing  only 
in  lese  dcBniteness  of  habit  of  growth,  a  character  in  which  it  is 
paralleled  by  the  sponges  and  other  gronps  of  higher  rank.  Thus 
if  Eozoon  was  really  the  beginnin<;  of  Foraminifers,  this,  like 
otlier  groups  in  later  limes,  appeared  at  first  in  one  of  its  greatest 
and  best  forms,  and  its  geological  history  consists  largely  in  a 
gradual  deposition  from  its  high  place  as  other  and  higher  typos 
little  by  little  took  its  place  ;  for  degradation  as  well  as  elevation, 
belongs  to  the  plan  of  nature.  Eozoon  heie  brings  under  our 
notice  another  phase  of  a  creative  law,  which  is  corroboratcil  by 
other  forms  of  life  in  the  succeeding  periods.  It  is  Ibis.  New 
types  do  not  usually  appear  in  their  lowest  forms,  but  in  some- 
what high  if  generalized  species.  The  fact  that  Foraminifera,  al- 
lied to  Eozoon,  have  continued  to  exist  ever  since,  introduces  us 
to  still  another,  namely,  that  though  species  and  individuals  die, 
any  large  gi-oup  once  introduced  is  very  permanent,  and  may  con- 
tinue to  be  represented  for  the  remainder  of  geological  time. 

But  let  ns  leave  for  the  present  the  somewhat  isolated  case  of 
Eozoon,  and  the  few  scattered  forms  of  the  Huronian  and  early 
Cambrian  life,  and  go  on  further  to  the  Primordial  fauna.  Tliis  is 
graphically  presented  to  us  in  the  sections  at  St.  David's  in  South  . 
Wales,  as  descrilwd  by  Hicks.  Here  we  find  a  nucleus  of  ancient 
rocks  supposed  to  be  Laurentian,  though  in  mineral  character 
more  nearly  akin  to  our  Huronian,  but  which  have  hitherto  af- 
forded no  trace  of  fossils.  Resting  uuconforraably  on  these  is  a 
series  of  partially  altered  rocks,  regarded  as  Lower  Cambrian,  and 
also  destitute  of  organic  remains.  These  have  a  thickness  of  al- 
most 1,000  feet,  and  they  are  succeeded  by  3,000  feet  more  of 
similar  rocks,  still  classed  as  Lower  Cambrian,  but  which  have 
afforded  fossils.  The  lowest  bed  wliich  contains  indications  of 
life  is  a  red  shale,  perhaps  a  deep-sea  bed,  and  possibly  itself  of 
organic  origin,  by  that  strange  process  of  decomposition  or  dis- 
solution of  foraminiferal  ooze,  described  by  Dr.  Wyville  Thomson 
as  occurring  in  the  South  Pacific.  The  species  are  two  Lingidellte, 
a  Discina  and  a  Leperdilia.  Supposing  these  to  be  all,  it  is  re- 
markable that  we  have  no  Protozoa  or  Corals  or  Echinoderms,  and 
that  the  types  of  Brachiopods  and  Crustaceans  are  of  compara- 
tively modern  affinities.  Passing  upward  through  another  1,000 
feet  of  barren  sandstone,  we  reach  a  zone  in  which  do  less  than 
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five  genera  of  Trilobites  are  foimil,  along  with  Ptcropods  and  a 
sponge.  Thus  it  is  that  life  comes  in  at  the  base  of  the  Cambrian 
in  Wales,  and  it  may  be  reu;an.led  as  a  fair  specimen  of  the  facts 
as  they  appear  in  the  earlier  fossiliferous  beds  succeeding  the 
Lnurcntian.  Taking  the  first  of  these  groups  of  fossils,  we  may 
recognize  in  the  Leperditla  an  ostracod  Crustacean  closely  allied 
to  forms  stilt  living  in  the  seas  and  fresh  waters.  The  LingnMUz, 
whether  we  regard  them  as  molluseoids,  or  with  our  colleague. 
Professor  Morse,  as  singulnrly  specialized  worms,  represent  a  pe- 
culiar and  distinct  type,  handed  down,  through  all  the  vicissitudes 
of  the  geological  ages,  to  the  present  day.  Had  the  Primordial 
life  begun  with  species  altc^ether  inscrutable  and  unexampled  in 
succeeding  ages,  this  would  do  doubt  have  been  mysterious ;  bnt 
next  to  this  is  the  mystery  of  the  oldest  forms  of  life  being  also 
among  the  newest.  Oiie  great  fact  shines  here  with  the  clearness 
of  noon-day.  Whatever  the  origin  of  these  creatures,  they  repre- 
sent families  which  have  endured  till  now  in  the  struggle  for  ex- 
istence without  eillier  elevation  or  degradation.  Here  again  we 
may  formulate  another  creative  law.  In  ever}'  great  group  there 
are  some  forms  much  more  capable  of  long  continuance  than  oth- 
ers.   Lingula  among  the  Brachiopods  is  a  marked  instance. 

But  when,  with  Hiuks,  we  surmount  the  mass  of  barren  beds 
overlying  these  remains,  which  from  its  unfoseiliferous  char- 
acter is  probably  a  somewhat  rapid  deposit  of  arctic  mud,  like 
that  which  in  all  geological  time  has  constituted  the  rough  filling 
of  our  continental  formations,  and  have  suddenly  sprung  upon  us 
five  genera  of  Trilobites,  including  the  fewest-jointed  and  most 
many-Jointed,  the  smallest  and  the  largest  of  their  race,  our  as- 
tonishment must  increase,  till  we  recognize  the  fact  that  we  are 
now  in  the  presence  of  another  great  law  of  creation,  wbtch  pro- 
vides that  every  new  type  shall  be  rapidly  extended  to  the  ex- 
treme limits  of  its  power  of  adaptation. 

Before  considering  these  laws,  however,  let  us  in  imagination 
transfer  ourselves  back  to  the  Primordial  age,  and  suppose  that 
wo  have  in  our  hands  a  living  Plutonia,  reccutly  taken  fVom  the 
sea,  flapping  vigorously  its  great  tail,  and  full  of  life  and  energy ; 
an  animal  larger  and  heavier  than  the  movlern  king-crab  of  our 
shores,  furnished  with  all  that  complexity  of  external  parts  for 
which  the  crustaceans  are  so  remarkable,  no  doubt  with  instincts 
and  feelings  and  modes  of  action  as  pronounced  as  ttose  of  its 
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modern  allies,  atid  if  Wooilvard's  views  are  correct,  on  a  higher 
plane  of  ranic  than  the  king-crab  itself,  inasmuch  as  it  is  a  com- 
posite type  connecting  Limnii  with  Isopods.  We  have  obviously 
here  in  the  appearance  of  this  great  crustacean,  a  repetition  of 
the  facts  which  we  met  with  in  Eozoon  ;  but  how  vast  the  interval 
between  theln  in  geological  time,  aod  in  zoological  rank.  Stand- 
ing in  the  presence  of  this  testimony,  I  think  it  is  only  right  to 
say  that  we  possess  no  causal  solution  of  the  appearance  of  these 
early  forms  of  life ;  but  in  tracing  them  and  their  successors  up- 
ward through  the  8ucceG<ling  ages,  we  may  hope  at  least  to  reach 
some  expressions  of  the  laws  of  their  succession,  in  possession 
of  which  we  may  return  to  attack  the  mystery  of  their  origin. 

First,  it  must  strike  every  observer  that  there  Is  a  great  same- 
oess  of  plan  throughout  the  whole  history  of  marine  invertebrate 
life.  If  we  turn  over  the  pages  of  an  illustrated  text-book  of 
geology,  or  examine  the  cases  or  drawers  of  a  collection  of  fossils, 
we  shall  find  extending  through  every  succeeding  formation,  rep- 
resentative forms  of  crustaceans,  mollusks,  corals,  etc.,  in  such  a 
manner  as  to  indicate  that  in  each  successive  period  there  has 
been  a  reproduction  of  tlie  same  type  with  modifications ;  and  if 
the  series  is  not  continuous,  this  appears  to  be  due  rather  to 
abrupt  physical  changes;  since  sometimes  where  two  formations 
pass  into  each  other,  we  find  a  gradual  change  in  the  fossils  by 
the  dropping  out  and  introduction  of  species  one  by  one.  Thus 
in  the  whole  of  the  great  Palicozoic  Period,  both  in  its  Fauna  and 
Flora,  we  have  a.  continuity  and  similarity  of  a  most  marked 
character. 

It  is  evident  that  there  is  presented  to  us  in  this  similarity  of 
the  forms  of  successive  faunas  and  floras,  a  phenomenon  which 
deserves  very  careful  sifting  as  to  tlie  question  of  identity  or  di- 
versity of  species..  Tiie  data  foi'  its  comprehension  must  be  ob- 
tained by  careful  study  of  the  series  of  closely  allied  forms  occur- 
ring in  successive  formations,  and  our  great  and  undisturbed 
Paleozoic  areas  in  America,  as  Nicholson  has  recently  pointed  out, 
seem  to  give  special  facilities  for  this,  which  should  be  worked, 
not  in  the  direction  of  constituting  new  species  for  every  slightly 
divergent  form,  but  in  striving  to  group  these  forms  into  large  spe- 
cific types.  The  Ehynchonellie  of  Ihe  type  of  R.  plena,  the  Orthids 
of  the  type  of  0.  testudinaria,  the  Strophomenie  of  the  types 
of  S.  altemata  and  S.  rhoinboMalh,  the  Atrypie  of  the  type  of  A. 
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reticidaria,  nimiBh  cases  in  point  among  the  Brachiopods.  There 
is  nothing  to  preclude  the  Bupposition  that  some  of  these  groups 
arc  really  specific  types,  with  niiineroua  race  modifications.  My 
own  provisional  conclusion,  based  on  the  study  of  Palaiozoic  plants, 
is  that  the  general  law  will  be  found  to  be  the  existence  of  distinct 
Bi>ecific  types,  independent  of  each  other,  but  liable  In  geological 
time  to  a  great  many  modifications,  which  have  often  been  re- 
garded as  distinct  species. 

While  this  unity  of  successive  faunie  at  first  sight  presents  an 
appearance'  of  hereditary  succession,  it  loses  much  of  this  char- 
acter when  we  consider  the  number  of  new  types  introduced  with- 
out apparent  predecessors,  the  necessity  that  there  should  be  simi- 
larity of  type  in  successive  faunfe  on  any  hypothesis  of  a  contin- 
uous plan ;  and  al>OTe  all,  the  fact  that  the  recurrence  of  repre- 
sentative species  or  races  in  lai^e  proportion  marks  times  of 
decadence  rather  than  of  expansion  in  the  types  to  which  they 
belong.  To  turn  to  another  period,  this  is  very  manifest  in  that 
singular  resemblance  which  obtains  between  the  modern  mammals 
of  South  America  and  Australia,  and  their  immediate  fossil  prede- 
cessors— the  phenomenon  Ijeiug  here  manifestly  that  of  decadence 
of  large  and  abundant  species  into  a  few  depauperated  represent- 
atives. This  will  bo  found  to  be  a  very  general  law,  elevation 
being  accompanied  by  the  abrupt  appearance  of  new  types  and 
decadence  by  the  apparent  continuation  of  old  species,  or  modifi- 
cations of  them. 

This  resemblance  with  difference  in  successive  faunas  also  con- 
nects itself  very  directly  with  the  successive  elevations  and  de- 
pressions of  our  continental  plateaus  in  geological  time.  Every 
great  Pal£eozoic  limestone,  for  example,  indicates  a  depression 
with  succeeding  elevation.  On  each  elevation  marine  animals 
were  driven  back  into  the  ocean,  and  on  each  depression  swarmed 
in  over  the  land,  reinforced  by  new  species,  cither  then  inti-odiieed 
or  derived  by  migration  fi'om  other  localities.  In  like  manner  on 
every  depression,  land  plants  and  auimals  were  driven  in  u]k>u 
insular  areas,  and  on  reelevation  i^ain  spread  themselves  widely. 
Now  I  think  it  will  bo  found  to  be  a  law  here  that  periotls  of  ex- 
pansion wei'e  eminently  those  of  introduction  of  new  specific 
types,  and  periods  of  contraction  those  of  extinction,  and  also  of 
continuance  of  old  tjpes  under  new  varietal  forms. 

Jt  must  also  be  borne  in  mind  that  all  the  leading  types  of  in- 
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vertebnite  life  were  early  introduced,  that  cliange  within  these  was 
necessarily  limited,  and  that  elevation  could  take  place  mainly 
by  the  introduction  of  the  vertebrate  orders.  So  in  pjants,  Cryp- 
togams early  attained  their  maximum  as  well  as  Gymnosperms, 
and  elevation  occurred  in  the  introduction  of  Ph^nogams,  and 
this  not  piecemeal,  but  as  we  shall  see  in  the  sequel,  in  great  force 
at  once. 

Another  allied  fact  is  the  simultaneous  appcaranee  of  like  types 
of  life  in  one  and  the  same  geological  period,  over  widely  separ- 
ated regions  of  the  earth's  surface.  This  strikes  us  espccinlly  in 
the  comparatively  simple  and  homogeneous  lire-dynabtics  of  the 
Falieozoic,  when  for  example  we  find  the  same  types  of  Silurian 
Graptolites,  Trilobites  and  Bractiiopods  appearing  simultaneously 
in  Australia,  America  and  Europe.  Perhaps  in  no  department  is 
it  more  impressive  than  in  the  introduction  in  the  Devonian  and 
Carboniferous  Ages  of  that  grand  cryptogamous  and  gymnospcr- 
mous  flora  which  ranges  from  Brazil  to  Spitzbergcn,  and  from  Aus- 
tralia to  Scotland,  accompanied  in  all  by  the  same  groups  of  mii- 
rine  iii vertebrates.  Such  facta  may  depend  either  on  that  long 
life  of  specific  types  which  gives  them  ample  time  to  spread  to  all 
possible  habitats,  before  their  extinction,  or  on  some  general  law 
whereby  the  conditions  suitable  to  similar  types  of  life  emerge  at 
one  time  in  all  parts  of  the  world.  Both  causes  may  be  influen- 
tial, as  the  one  does  not  exclude  the  other,  and  there  is  reason  to 
believe  that-  both  are  natural  facts.  Should  it  be  ultimately 
proved  that  species  allied  and  representative,  but  distinct  in  origin, 
come  into  being  simultaneously  everywhere,  we  shall  arrive  at  one 
of  the  laws  of  creation,  and  one  probably  connected  with  the 
gradual  change  of  the  physical  conditions  of  the  world. 

Another  general  truth,  obvious  from  the  facts  which  have  been 
already  collected,  is  the  periodicity  of  introduction  of  species. 
They  come  in  by  bursts  or  flood-tides  at  particular  points  of  time, 
while  these  great  life-waves  are  followed  and  preceded  by  times 
of  ebb  in  which  little  that  is  new  is  being  produced.  We  labor  in 
our  investigation  of  this  matter  under  the  disadvantage  that  the 
modem  period  is  evidently  one  of  the  times  of  pause  in  the  crea- 
tive work.  Had  our  time  been  that  of  the  early  Tertiary  or  early 
Mesozoic,  our  views  an  to  the  question  of  origin  of  species  might 
have  been  very  diff'crcut.  It  is  a  striking  fact,  and  in  illustration 
of  this,  that  since  the  glacial  age  no  new  species  of  mammal  can 
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be  proved  to  have  origmatcd  on  our  continents,  wbile  a  great  num- 
ber of  large  and  conspicuous  Torms  have  disappeared.  It  is  pos- 
sible that  tbe  proximate  or  secondary  causes  of  the  ebb  and  flow 
of  life  production  may  lie  in  part  at  least  physical,  but  other  and 
more  important  efficient  causes  may  be  )>ehind  these.  In  any  case 
these  undulations  in  the  history  of  life  are  in  harmony  with  much 
that  we  see  in  othei:  departments  of  nature. 

It  results  from  the  above  and  the  immediately  preceding  state- 
ment, tliat  apeciBc  and  generic  types  enter  on  the  stage  in  great 
force  and  gradually  taper  off  towarti  extinction.  They  should  so 
appear  in  the  geological  diagrams  mode  to  illustrate  the  succession 
of  life.  This  applies  even  to  those  forms  of  life  which  come  in 
with  fewest  species  and  under  the  most  humble  guise.  What  a 
remarkable  swarming,  for  example,  there  must  have  been  of  Mar- 
supial Mammals  in  the  early  Mcsozoic,  and  in  the  Coat  formation 
the  only  known  Pulmonates,  four  in  number,  belong  to  as  many 
gene  lie  types, 

I  have  already  referred  to  the  permanence  of  species  in  geolog- 
ical time.  I  may  now  place  this  in  connection  with  the  law  of 
rapid  origination  and  more  or  less  continuous  transmission  of  va- 
rietal forms.  I  may,  perhaps,  best  bring  this  before  yon  in  coo- 
nection  with  a  group  of  s|)ecies  with  which  I  am  very  familiar, 
that  which  came  into  our  seas  at  the  beginning  of  the  Glacial 
age  and  still  exists.  With  regard  to  their  permanence,  it  can 
be  afllrmed  that  the  shells  now  elevated  in  Wales  to  1,200,  and 
in  Canada  to  600  feet  above  the  sea,  and  which  lived  before  the 
last  great  revolution  of  our  continents,  a  period  vastly  remote  as 
compared  with  human  history,  diflfcr  in  no  tittle  from  their  mod- 
ern successors  after  thousands  or  tens  of  thousands  of  genera- 
tions. It  can  also  be  affirmed  that  the  more  variable  species  ap- 
pear under  precisely  the  same  varietal  forms  then  as  now,  thougb 
these  varieties  have  changed  much  in  their  local  distribution.  The 
real  import  of  these  statements,  which  might  also  be  made  with 
regard  to  other  groups,  well  known  to  palseontologists,  is  of  so 
great  significance  that  it  can  be  realized  only  after  we  have 
thought  of  the  vast  time  and  numerous  changes  through  which 
these  humble  creatures  have  survived.  I  may  call  in  evidence 
here  a  familiar  New  England  animal,  the  common  sand  clam,  J/yn 
arenaria,  ond  its  relative  Mya  truncata,  which  now  inhabit  together 
all  the  northern  seas ;  for  the  FaciSc  specimens,  from  Japan  and 
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California,  though  differently  named,  are  undoubtedly  the  same, 
Mya  truncata  appears  in  Europe  in  the  Coralline  Crag,  and  was 
followed  by  M.  arenaria  in  tlie  Red  Crag.  Both  shells  occur  in  the 
Pleistocene  of  America,  and  their  several  varietal  forms  had  al- 
ready developed  themselves  in  the  Crag,  and  remain  the  same  to- 
day ;  so  that  these  humble  mollusks,  littoral  in  their  habits,  and 
subjected  to  a  great  variety  of  condition?,  have  contiimcd  perhaps 
for  one  or  two  thousand  centnries  to  construct  tlieir  shells  pre- 
cisely as  at  present.  Nor  are  there  any  indications  of  a  transition 
between  the  two  species.  I  might  make  similar  statements  with 
regard  to  the  Astartes,  Buccinums  and  Tellinie  of  the  drift,  nnti 
could  illustrate  them  by  extensive  series  of  specimens  from  my 
own  collections. 

Another  curious  illustration  is  that  presented  bj'  the  Tertiary 
and  modern  faunee  of  some  oceanic  islands  far  separated  from  the 
COntinentB.  In  Madeira  and  Porto  Santo,  for  example,  according 
to  Lyell,  WG  have  fifty-six  species  of  land  shells  in  the  former,  and 
forty-two  in  the  latter,  only  twelve  being  common  to  the  two, 
though  these  islands  are  only  thirty  miles  apart.  Now  in  the  Pli- 
ocene strata  of  Madeira  and  Porto  Santo  we  find  Ihirty-six  species 
in  the  former,  and  thirty-five  in  the  latter,  of  which  only  eight  per 
cent,  are  extinct,  and  yet  only  eight  are  common  to  the  two 
islands.  Further  there  seem  to  be  no  transitional  forms  coimect- 
ing  the  species,  and  of  some  of  them  the  same  varieties  oxisled  in 
the  Pliocene  as  now.  The  main  difference  in  time  is  tlic  extinc- 
tion of  some  species  and  the  introduction  of  others  without  known 
connecting  links,  and  the  fact  that  some  species,  plentiful  in  the 
Pliocene,  are  rare  now  and  vice  versa.  Ali  these  shells  ditfer  from 
ttiose  of  mo<lern  Europe,  but  some  of  them  are  allied  to  Miocene 
species  of  that  continent.  Here  we  have  a  case  of  continued  ex- 
istence of  the  same  forms,  and  in  circumstances  which  the  more 
we  think  of  them  the  more  do  they  defy  all  our  existing  theories 
as  to  8i>cciQG  origins. 

Perhaps  some  of  the  most  remarkable  facts  in  connection  with 
the  permanence  of  varietal  forms  of  species,  are  those  furnished 
by  that  magnificent  flora  which  burst  in  all  its  majesty  on  the 
American  continent  in  the  Cretaceous  period,  and  still  survives 
among  us  even  in  some  of  its  specific  types.  I  say  survives  ;  for 
we  have  but  a  remnant  of  its  forms  living,  and  comparatively  little 
that  is  new  has  probably  been  added  since.    The  confusion  which 
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obtains  as  to  thn  age  of  this  flora,  and  tbo  discuseione  in  which 
Newbcrrj-,  Ileer,  Lesqiiorcnx  and  recently  Mr.  G.  M.  Dawson,  have 
taken  part,  obviously  arise,  as  the  latter  has  I  tbink  conclusively 
shown,  fVom  the  fact  that  this  modern  flora  was  in  its  earlier  times 
contemporary  with  Cretaceous  animals,  and  survived  the  gradual 
change  from  the  animal  life  of  the  Cretaceous  down  to  that  of  the 
Eocene  and  even  of  the  Uiocene.  In  a  collection  of  these  plants 
from  what  may  be  termed  beds  of  transition  from  the  Cretaceous 
to  the  Tertiarj-,  I  find  among  other  modern  species  two  recent 
ferns  most  curiously  associated.  One  is  the  common  Onodta  Kti- 
sibUia,  found  now  very  widely  over  North  America,  and  which  ia 
soK'alled  Miocene  times  lived  in  Europe  also.  The  other  is  Da- 
vallia  tenuifolia  of  Enstern  Asia — a  fern  not  now  even  generically 
represented  in  >'orth  America,  but  still  abundant  on  the  other 
side  of  the  Pacific.  These  little  ferns  are  thus  probably  older 
than  the  Rocky  Mountains  and  the  Himalayas,  and  reach  back  to 
a  lime  when  the  MeSozoic  Dinosaurs  were  becoming  extinct  and 
the  earliest  Placental  mammals  being  introduced.  Shall  we  say 
that  these  ferns  and  along  with  them  onr  two  species  of  American 
Hazel  and  many  other  familiar  plants,  have  propagated  themselves 
unchanged  for  half  a  million  of  years? 

Take  from  the  western  Mesozoic  a  contrasting  yet  illustrative 
fact.  In  the  Jurassic  or  Cietaccous  rocks  of  Queen  Charlotte's 
Island,  Mr.  Richardson,  of  the  Canadian  Survey,  finds  Ammonites 
and  allied  cepbalopods  similar  in  many  respects  to  those  discov- 
ered further  south  by  your  California  survey,  and  Mr.  Whiteaves 
finds  that  some  of  them  are  apparently  not  distinct  from  species 
described  by  the  Palaeontologists  of  the  Geological  Survey  of 
British  India.  On  both  aides  of  the  Pacific  these  shells  lie  en- 
tombed in  solid  rock,  and  the  Pacific  rolls  between  as  of  jore. 
Yet  these  sptcies,  genera  and  even  families,  are  all  extinct — why, 
uo  man  can  tell,  while  land  plants  that  must  have  come  in  while 
the  survivors  of  these  ccphalopods  still  lived,  reach  down  to  the 
present.  How  mysterious  is  all  this,  and  how  strongly  docs  it 
show  the  independence  in  some  sense  of  merely  physical  agencies 
on  the  part  of  the  manifestations  of  life. 

Such  facts  as  those  to  which  I  have  referred,  and  many  others 
which  want  of  time  prevents  me  ft-om  noticing,  are  in  one  respect 
emiuently  unsatisfactory,  for  they  shon  us  how  difficult  must  be 
any  attempts  to  explain  the  origin  and  succession  of  life.     For 
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this  reason  they  are  quietly  pat  aside  or  explained  away  in  most 
of  the  current  hypotheses  on  the  subject.  But  we  munt  as  men  of 
science  face  these  difflcuUiea,  and  be  content  to  search  for  facts 
and  laws  even  if  they  should  prove  fatal  to  preconceived  views. 

A  group  of  new  laws,  however,  here  breaks  upon  us.  (1)  The 
great  vitality  and  rapid  extension  and  variation  of  new  specific 
types.  (2)  The  law  of  spontaneous  decay  and  mortality  of  spe- 
cies in  time.  (3)  The  law  of  periodicity  and  of  simultaneous  ap- 
pearance of  many  allied  forms.  (4)  The  abrupt  entrance  and 
slow  decay  of  groups  of  species.  (5)  The  extremely  long  dura- 
tion of  some  species  in  time.  (6)  The  giand  march  of  new  forms 
landwards,  and  upwards  in  rank.  Such  general  truths  deeply  im- 
press us  at  least  with  the  conclusion  that  we  are  tracing,  not  a 
fortuitous  successioa,  but  the  action  of  power  working  by  law. 

I  have  thus  far  satd  nothing  of  the  bearing  of  the  prevalent 
ideas  of  descent  with  roodiQcation.on  this  wonderful  procession  of 
life.  None  of  these  of  course  can  be  expected  to  take  us  back  to 
the  origin  of  living  beings ;  but  they  also  fail  to  explain  why  bo 
vast  numbers  of  highly  organized  species  struggle  into  existence 
simultaneously  in  one  ^e  and  disappear  in  another,  why  no  con- 
tinuous chain  of  succession  in  time  can  be  found  gradually  blend- 
ing species  into  each  other,  and  why  in  the  natural  succession  of 
things,  degradation  under  the  influence  of  external  conditions  and 
final  extinction  seem  to  be  laws  of  organic  existence.  It  is  use- 
less here  to  appeal  to  the  imperfection  of  the  record  or  to  the 
movements  or  migrations  of  species.  The  record  is  now  in  many 
important  parts  too  complete,  and  the  simultaneousness  of  the 
entrance  of  the  faunas  and  floras  too  certainly  established,  and 
moving  species  from  place  to  place  only  evades  the  difficulty.  The 
truth  is  that  such  hypotheses  are  at  present  premature,  and  that 
we  require  to  have  larger  collections  of  facts.  Independently  of 
this,  however,  it  appears  to  me  that  from  a  philosophical  point  of 
view  it  is  extremely  probable  that  all  theories  of  evolution  as  at 
present  applied  to  life,  are  fundamentally  defective  in  being  too 
partial  in  their  charact«r ;  and  perhaps  I  cannot  better  group  the 
remainder  of  the  facts  to  which  I  wish  to  refer  than  by  using  them 
to  illustrate  this  feature  of  most  of  our  larger  attempts  at  generali- 
zation on  this  subject. 

First,  then,  these  hypotheses  are  too  partial,  in  their  tendency 
to  refer  numerous  and  complex  phenomena  to  one  cause,  or  to  a 
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few  causes  odIj,  when  all  trustworthy  iinal<^  would  indicate  that 
they  must  result  ftom  many  concurrent  forces  and  determinations 
of  force.  We  have  all  no  doubt  read  those  ingenious,  not  to  say 
amusing,  speculations  in  which  some  entomologists  and  (wtanists 
have  indulged  with  reference  to  fhe  mutual  relations  of  flowers 
and  haustellate  insects.  Geologically  the  facts  oblige  us  to  begin 
with  Cryptogamous  plants  and  mandibulate  insects,  and  out  of 
the  desire  of  insects-  for  non-existent  honey,  and  the  adaptations  of 
plants  to  the  requirements  of  non-existent  suctorial  apparatus,  we 
have  to  evolve  the  marvellous  complexity  of  floral  form  and  color- 
ing, and  the  exquisitely  delicate  apparatus  of  the  mouths  of  haus- 
tellate insects.  Now  when  it  is  boruQ  in  mind  that  this  theory 
implies  a  mental  confusion  on  our  part  precisely  similar  to  that 
whicli  in  the  depaitment  of  mechanics  actuates  the  seekers  for 
perpetual  motion,  that  we  have  not  the  smallest  tittle  of  evidence 
that  the  changes  required  have  actually  occurred  in  any  one  case, 
and  that  the  thousands  of  other  structures  and  relations  of  the 
plant  and  the  insect  have  to  be  worked  out  by  a  series  of  concnr- 
rent  evolutions  so  complex  and  absolutely  incalculable  in  tbe 
aggregate,  that  tbe  cycles  and  epicycles  of  the  Ptolemaic  astron- 
omy were  child's  play  in  comparison,  we  need  not  wonder  that  the 
common  sense  of  manliind  revolts  against  such  fancies,  and  that 
we  are  accused  of  attempting  to  construct  the  universe  by  meth- 
ods that  would  bafOe  Omnipotence  itself,  because  they  are  simply 
absurd.  In  this  aspect  of  them  indeed  such  speculations  are 
necessarily  futile,  because  no  mind  can  grasp  all  the  complexities 
of  even  any  one  case,  and  it  is  useless  to  follow  out  an  imaginary 
lino  of  development  which  unexplained  facts  Aust  contradict  at 
every  step.  This  ia  also  no  doubt  tbe  reason  why  all  recent  at- 
tempts  at  constructing  "  Phylogenies"  are  so  changeable,  and  why 
no  two  experts  can  agree  about  almost  any  of  them.. 

A  second  aspect  in  which  such  speculations  are  too  partial,  is  in 
the  nnwarranted  use  which  they  make  of  analogy.  It  is  not  un* 
usual  to  flnd  sueh  analogies  as  that  between  the  embryonic  devel- 
opment of  the  individual  animal  and  the  succession  of  animals  in 
geological  time  placed  on  a  level  with  that  reasoning  ih>m  anal- 
ogy by  which  geologists  apply  modern  causes  to  explain  geological 
formations.  Ko  claim  could  be  more  unfounded.  When  tbe  ge- 
ologist studies  ancient  limestones  built  up  of  the  remains  of  corals, 
and  then  applies  the  phenomena  of  modem  ooral  reefs  to  explain 


1  by  Google 


VICE  fresidext's  address.  547 


their  origin,  be  brings  the  latter  to  bear  on  the  former  by  an  anal- 
i^y  which  includes  not  merely  the  apparent  results  but  the  causes 
at  work,  and  the  conditions  of  tlieir  action,  and  it  is  on  this  that  the 
validity  of  his  comparison  depends,  in  8o  far  as  it  relates  to  simi- 
larity of  mode  of  formation.  But  when  wo  compare  the  develop- 
ment of  an  animal  from  an  embryo  cell  with  the  progress  of 
animals  in  time,  though  we  have  a  curious  analogy  as  to  the  steps 
of  the  process,  the  conditions  and  caases  at  worli  are  known  to  be 
altogether  dissimilar,  and  therefore  we  have  no  evidence  whatever 
as  to  identity  of  cause,  and  our  reasoning  becomes  at  once  the 
most  transparent  of  fallacies.  Farther  we  have  no  right  here  to 
overlook  the  fact  that  the  conditions  of  the  embrj-o  are  determined 
by  those  of  a  previous  adult,  and  that  no  sooner  docs  this  hered- 
itary potentiality  produce  a  new  adult  animal,  tlian  the  terrible 
external  agencies  of  the  physical  woHd,  in  presence  of  which  all 
life  exists,  begin  to  tell  on  the  organism,  and  after  a  struggle  of 
longer  or  shorter  duration  it  succumbs  to  death  and  its  substance 
returns  into  inorganic  nature,  a  law  from  which  even  the  longer 
life  of  the  species  does  not  seem  to  exempt  it.  All  this  is  so  plain 
and  manifest  that  it  is  extraordinary  that  evolutionists  will  con- 
tinue to  Dse  such  partial  and  imperfect  arguments.  Another  illus- 
tratipn  may  be  taken  from  that  application  of  the  doctrine  of 
natural  selection  to  explain  the  introduction  of  species  in  geologi- 
cal time,  which  is  so  elaborately  discussed  by  Sir  C.  Lyell  in  the 
last  edition  of  his  "Principles  of  Geology."  The  great  geologist 
eridcntly  leans  strongly  to  the  theory,  and  claims  for  il  the  "  high- 
est degree  of  probability,"  yet  he  perceives  that  there  is  a  serious 
gap  in  it ;  since  no  modern  fact  has  ever  proved  the  origin  of  a 
new  species  by  modification.  Such  a  gap,  if  it  existed  in  those 
grand  analt^es  by  which  we  explain  geological  formations  through 
modem  causes,  would  be  admitted  to  be  fatal. 

A  third  illustration  of  the  partial  character  of  these  hypotheses 
may  be  taken  from  the  use  made  of  the  theory  deduced  from 
modem  physical  discoveries,  that  life  must  be  merely  a  product  of 
the  continuous  operation  of  physical  laws.  The  assumption,  for 
it  is  nothing  more,  that  the  phenomena  of  life  are  produced  merely 
by  some  arrangement  of  physical  forces,  even  if  it  be  admitted  to 
be  true,  gives  only  a  partial  explanation  of  the  possible  origin  of 
life.  It  does  not  account  for  the  fact  that  life  as  a  force  or  com- 
bination of  forces  is  set  in  antagonism  to  all  other  forces.    It 
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does  not  account  for  the  marvellous  connection  of  life  with  or- 
ganization. It  does  not  account  for  the  determiaation  and  ar- 
rangement of  forces  implied  in  life.  A  very  simple  illastration 
may  make  this  plain.  If  the  problem  to  be  soli'ed  were  the  origin 
of  the  mariner's  compass,  one  migUt  assert  that  it  is  wholly  a 
physical  arrangement  both  as  to  matter  and  force.  Another 
might  assert  that  it  involves  mind  and  intelligence  in  addition. 
In  some  sense  both  wonld  be  right.  The  properties  of  magnetic 
force  and  of  iron  or  steel  are  purely  physical,  and  it  might  even 
be  within  the  bounds  of  possilHlity  that  somewhere  in  the  uni- 
verse a  mass  of  natural  loadstone  may  have  been  so  balanced 
as  to  swing  in  harmony  with  the  earth's  magnetism.  Yet  we 
would  surely  be  regarded  as  very  credulous  if  we  could  be  induced 
to  believe  that  the  mariner's  compass  has  originated  in  that  way. 
This  argument  applies  with  a  thousand  fold  greater  force  to  the 
origin  of  life,  which  involves  even  in  its  simplest  forms  so  many 
more  adjustments  of  force  and  so  much  more  complex  machinery. 
Fourthly,  these  hypotheses  are  partial,  inasmuch  as  they  fail  to 
account  for  the  vastly  varied  and  correlated  interdependencies  of 
natural  things  and  forces,  and  for  the  unity  of  plan  which  per- 
vades the  whole.  These  can  be  explained  only  by  taking  into  the 
account  another  element  t>om  without.  Even  when  it  professes 
to  admit  the  existence  of  a  God,  the  evolutionist  reasouing  of  our 
day  contents  itself  altogether  with  the  physical  or  visible  universe, 
and  leaves  entirely  out  of  sight  the  power  of  the  unseen  and 
spiritual,  as  if  this  were  something  with  which  science  has  nothing 
to  do,  but  which  belongs  only  to  imagination  or  sentiment.  So 
much  has  this  been  the  case,  that  when  recently  a  few  physicists 
and  naturalists  have  turned  to  this  aspect  of  the  case,  they  have 
seemed  to  be  teaching  new  and  startling  truths,  though  only  re- 
viving some  of  the  oldest  and  most  permanent  ideas  of  our  race. 
From  the  dawn  of  human  thought,  it  has  been  the  conclusion  alike 
of  philosophers,  theologians  and  the  common  sense  of  mankind, 
that  the  seen  can  be  explained  only  by  reference  to  the  unseen, 
and  that  any  merely  physical  theory  of  the  world  is  necessarily 
partial.  This,  too,  is  the  position  of  our  sacred  Scriptures,  and 
is  broadly  stated  in  their  opening  verse,  and  indeed  it  lies  alike  at 
the  basis  of  all  true  religion  and  all  sound  philosophy,  for  it  must 
necessarily  be  that  "the  things  that  are  seen  are  temporal,  the 
things  that  are  unseen,  eternal."     With  reference  to  the  primal 
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aggr^ation  of  energy  in  the  vieible  universe,  witli  reference  to 
the  introduction  of  life,  with  refercuce  to  the  soul  of  man,  with 
reference  to  the  heavenly  gifts  of  genius  and  prophecy,  with  ref- 
erence to  the  introduction  of  the  Saviour  himaelf  into  the  world, 
and  with  reference  to  the  spiritual  gifts  and  graces  of  God's  peo- 
ple, all  these  spring  not  from  sporadic  acts  of  intervention,  but 
from  the  continuous  action  of  God  and  the  unseen  world,  and  this 
we  must  never  forget  is  the  true  ideal  of  creation  in  Scripture  and 
Id  sound  theology.  Only  in  such  exceptional  and  little  influential 
philosophies  as  that  of  Democritus,  and  in  the  speculations  of  a 
few  men  carried  off  their  balance  by  the  brilliant  physical  discov- 
eries of  our  age,  has  this  necessarily  partial  and  imperfect  view  - 
been  adopted.  Never  indeed  was  its  imperfection  more  clear  than 
in  the  light  of  modern  science. 

Geology,  by  tracing  back  all  present  things  to  their  origin,  was 
the  first  science  to  establish  on  a  basis  of  observed  facts  the  ne- 
cessity of  a  beginning  and  end  of  the  world.  But  even  physical  ■ 
science  now  teaches  ua  that  the  visible  universe  is  a  vast  machine 
for  the  dissipation  of  energy ;  that  the  processes  going  on  in  it 
must  have  had  a  beginning  in  time,  and  that  all  things  tend  to  a 
final  and  helpless  equilibrium.  This  necessity  implies  an  unseen 
power,  an  invisible  universe,  in  which  the  visible  universe  must 
have  originated  and  to  which  its  energy  is  ever  returning.  The 
hiatus  between  the  seen  and  the  unseen  may  be  bridged  over  by 
the  conceptions  of  atomic  vortices  of  force,  and  by  the  universal 
and  continuous  ether ;  but  whether  or  not,  it  has  become  clear 
that  the  conception  of  the  unseen  as  existing  has  Ijccome  neces- 
sary to  our  belief  in  the  possible  existence  of  the  physical  universe 
itself,  even  without  tailing  life  into  the  account. 

It  is  in  the  domain  of  life,  however,  that  this  necessity  becomes 
most  apparent ;  and  it  is  in  the  plant  that  we  first  clearly  perceive 
a  visible  testimony  to  that  unseen  which  is  the  counterpart  of  the 
seen.  Life  in  the  plant  opposes  the  outward  rush  of  force  in  our 
system,  arrests  a  part  of  it  on  its  way,  fixes  it  as  potential  energy, 
and  thus,  forming  a  mere  eddy,  so  to  speak,  in  the  process  of  dis- 
sipntion  of  energy,  it  accumulates  that  on  which  animal  life  and 
man  himeolf  may  subsist,  and  assert  for  a  time  supremacy  over  the 
seen  and  temporal  on  behalf  of  the  unseen  and  eternal.  I  say, 
for  a  time,  because  litb  is,  in  the  visible  universe,  as  at  present 
constituted,  but  a  temporary  exception,  introduced  from  that  an- 
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seen  world  where  it  is  no  longer  the  exception  but  the  eternal 
rule.  In  a  still  biylier  eeuse  tlien  tlian  that  Id  whicli  matter  and 
foi-ce  testiry  to  a  Creator,  oiganizatiou  and  life,  whether  in  the 
plant,  the  animal  or  man,  bear  the  same  t«stiinoip',  and  exist  as 
outposts  put  forth  in  the  succession  of  nges  from  that  higher 
heaven  that  surrounds  the  visible  universe.  In  them,  too,  Al- 
mighty power  is  no  doubt  conditioned  or  limited  by  law,  yet  they 
bear  more  distinctly  upon  them  the  impress  of  their  Maker,  and, 
while  all  explanations  of  the  physical  universe  which  refuse  to 
recognize  its  spiritual  and  uuseen  origin,  must  necessarily  be  par- 
tial and  in  the  end  incomprehensible,  this  destiny  falls  more 
quickly  and  surely  on  the  attempt  to  account  for  life  and  its  suc- 
cession on  merely  materialistic  principles. 

Here,  again,  however  I  must  remind  you  that  creation,  as  main- 
tained against  such  materialistic  evolution,  whether  by  theology, 
philosophy  or  Holy  Scripture,  is  necessarily  a  continuous,  nay,  an 
eternal  inflneuce,  not  an  intervention  of  disconnected  acts.  It  ia 
the  true  continuity,  which  includes  and  binds  together  all  other 
continuity. 

It  is  here  that  natnral  science  meets  with  theology,  not  as  an 
antagonist,  but  as  a  fViend  and  ally  in  its  time  of  greatest  need  ;  . 
and  1  must  here  record  my  belief  tliat  neither  men  of  science  nor 
thcolo^iaiis  have  a  riglit  to  separate  what  God  in  Holy  Scripture 
has  joineil  together,  or  to  biiild  up  a  wall  between  nature  and  re- 
igion,  and  write  upon  it  "  uo  thoroughfare."  The  science  that 
does  this  must  be  impotent  to  explain  nature  and  without  hold  oa 
the  higher  sentiments  of  man.  The  theology  that  does  this  must 
sink  into  mere  superstition. 

In  conclusion,  can  we  formulate  a  few  of  the  general  laws,  or 
perhaps  I  had  better  call  them  the  general  conclusions  respecting 
life,  in  which  all  Palieou  to  legists  may  agree.  Ferhaps  it  is  not 
[wssible  to  do  this  at  present  satisfactorily,  but  the  attempt  may 
do  no  harm.  We  may,  then,  I  think,  make  the  following  affirma- 
tions : — 

1.  The  existence  of  life  and  organization  on  the  earth  is  not 
eternal,  or  even  coeval  with  the  beginning  of  the  physical  universe, 
but  may  possibly  date  from  Laurentian  or  immediately  pre-Lau- 
rentian  times. 

2.  The  iutroduction  of  new  species  of  animals  and  plants  has 
been  a  continuous  process,  not  necessarily  in  the  sense  of  derira- 
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tion  of  one  epecies  fVom  another,  Imt  in  the  higher  sense  of  the 
conlinned  operation  of  the  cause  or  causes  which  introduced  life 
at  first.  TUia,  as  already  stated,  I  talie  to  be  tlie  true  theological 
or  Scriptural  as  well  as  scientific  idea  of  what  we  ordiuarity  and 
somewhat  loosely  term  creation. 

3.  Though  thus  continuous,  the  process  has  not  been  uniform  ; 
but  periods  of  rapid  production  of  species  have  alternated  with 
others  in  which  many  disappeared  and  few  were  introduced.  This 
may  have  been  an  effect  of  physical  cycles  reacting  on  the  pro- 
gress of  life. 

4.  Species  like  individuals  have  greater  energy  and  vitality  in 
their  younger  stages,  and  rapidly  assume  all  their  varietal  fofms, 
and  extend  themselves  as  widely  as  external  circumstances  will 
permit.  Like  individuals  also,  they  have  their  periods  of  old  age 
and  decay,  though  the  life  of  some  species  has  been  of  enormous 
duration  in  comparison  with  that  of  others ;  the  difference  appear- 
ing to  be  connected  with  degrees  of  adaptation  to  different  condi- 
tions of  life. 

5.  Many  allied  species,  constituting  groups  of  animals  and 
plants,  have  made  their  appearance  at  once  in  various  parts  of  the 
earth,  and  these  groups  have  obeyed  the  same  laws  with  the  indi- 
vidual and  tlie  species  in  culminating  rapidly,  and  then  slowly 
diminishing,  though  a  large  group  ouce  introduced  has  rarely  dis- 
appeared altogether. 

6.  Grouiia  of  species,  as  genera  and  orders,  do  not  usually  begin 
with  their  highest  or  lowest  forms,  Imt  wiih  intermediate  and  gen- 
eralized types,  and  they  show  a  capacity  for  both  elevation  and 
degradation  in  their  subsequent  history. 

7.  The  history  of  life  presents  a  progress  from  the  lower  to  the 
higher,  and  from  the  simpler  to  the  more  complex,  and  from  the 
more  generalized  to  the  more  specialized.  In  this  progress  new 
types  are  introduced  and  take  the  place  of  the  older  ones,  which 
sink  to  a  relatively  subordinate  place  and  become  thus  degraded. 
But  the  physical  and  organic  changes  have  been  so  correlated  and 
adjusted  that  life  has  not  only  always  maintained  its  existence, 
but  has  been  enabled  to  assume  more  comply  forms,  and  that 
older  forms  have  been  made  to  prepare  the  way  for  newer,  so  that 
there  has  been  on  the  whole  a  stea<ly'  elevation  culminating  in 
man  himself.  Elevation  and  specialization  have,  however,  been 
secured  at  the  expense  of  vital  energy  and  range  of  adaptation, 


1  by  Google 


552  VICE  PBEaiDEMT's   ADDRESS. 

ODtU  tbe  new  elemeDt  of  a  rational  and  inventivo  nature  was  in- 
troduced in  the  case  of  man. 

9.  In  regard  to  the  larger  and  more  distinct  types,  we  cannot 
find  evidence  that  they  have,  io  their  introduction,  been  preceded 
by  similar  forms  connecting  them  with  previous  groups ;  but  there 
is  reason  to  believe  that  many  supposed  repreJientative  species  in 
successive  formations  are  really  only  races  or  varieties. 

10.  In  so  far  as  we  can  trace  their  history,  specific  types  are 
permanent  in  their  characters  fVom  their  introduction  to  their  ex- 
tinction, and  their  earlier  varietal  forms  are  similar  to  their  later 
ones. 

11.  Palfeontology  furnishes  no  direct  evidence,  perhaps  never 
can  furnish  any,  as  to  the  actual  transformation  of  one  species 
into  another,  or  as  to  the  actual  circumstances  of  creation  of  a 
species,  but  tlie  drill  of  its  testimony  is  to  show  that  species  come 
in  per  acUtum,  rather  than  by  any  slow  and  gradual  process. 

12.  The  origin  and  history  of  life  cannot,  any  more  than  the 
origin  and  determination  of  matter  and  force,  be  explained  on 
purely  material  grounds,  but  involve  the  consideration  of  power 
referable  to  the  unseen  and  spiritual  world. 

Different  minds  may  state  these  principles  in  different  ways,  but 
I  believe  that  in  so  far  a&  palceontology  is  concerned,  in  substance 
they  must  hold  good,  at  least  as  steps  to  higher  truths.  And  now 
allow  me  to  say  that  we  should  be  tliankful  that  it  is  given  to  us 
to  deal  with  so  great  questions,  and  that  in  doing  so,  deep  humU- 
ity,  earnest  seeking  for  truth,  patient  collection  of  all  facts,  self- 
denying  abstinence  n-om  hasty  generalizations,  forbearance  and 
generous  estimation  with  regard  to  our  fellow-laborers,  and  reli- 
ance on  that  divine  Spirit  which  has  breathed  into  us  our  intelli- 
gent life,  and  is  the  source  of  all  true  wisdom,  are  the  qualities 
which  best  become  us.  While  thanking  you  for  the  honor  wLicti 
you  have  done  me  in  inviting  me  to  deliver  this  address,  and  in 
conveying  to  yon  the  kindly  regards  and  good  wishes  of  all  your 
fellow- workers  in  the  Canadian  Dominion,  allow  me  to  express  the 
fervent  hope  that  we  all  may  be  one  in  onr  patient  and  earnest 
search  for  the  trut£). 
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VIII.    THE   TUNICATA. 

Like  the  Polyzoa  and  Brachiopods,  the  Aacidians  may  be  said 
to  be  worms  in  disguise.  The  singular  test  easily  confounded 
with  the  mantle  of  mollueks,  the  excurrent  and  iDcarrent  orifices 
like  tbose  of  tjie  clam,  led  naturalists  to  regard  them  as  low  shell* 
less  mollnsks,  but  the  structure  of  more  important  organs,  and 
the  mode  of  development  of  these  animals,  so  unlike  that  of  mol- 
lueks,  has  led  some  of  our  leading  naturalists  to  decide  that  they 
should  be  placed  among  the  worms. 

One  of  the  most  important  characters  indicating  the  true  affini- 
ties of  the  ascidians,  is  the  pharynx,  a  sieve-like  prolongation  of 
the  digestive  canal,  resembling  that  of  Balanogloasus.  The  ner- 
vous system,  like  that  of  many  low  worms  consista  of  a  single 
ganglion,  and  not  a  chain  of  them  surrounding  the  oesoph^us  as 
in  the  mollusks.  In  the  tad-pole  like  Appendicularia,  which  re- 
sembles the  larval  ascidians,  there  is  a  chain  of  caudal  ganglia 
from  ten  to  eighteen  in  number,  united  by  means  of  a  nerve  sent 
out  from  the  ganglion  in  the  head.  Moreover  the  heart  is  a  sim- 
ple tube  like  that  of  some  articulates.  Besides  the  vermian  char- 
acters there  are  some  remarkable  larval  oi^ans  which  suggest  an 
affinity  with  Amphioxue  and  the  lower  vertebrates.  It  would  thus 
seem  that  except  in  the  more  secondary  external,  superficial  char- 
acters there  is  no  good  reason  for  the  prevalent  rK.sia. 
opinion  that  ascidians  are  mollusks. 

At  first  sight  the  typical  ascidians  look  like  any- 
thing but  worms.     Fig.  216  (from  VerriU's  Report) 
represents   Mdlgula   Mankaitensis  of  the  natural 
size.    It  looks  like  a  double-necked  bottle  when 
the  two  orifices  are  thrust  out.    The  viscera  are 
enclosed  by  a  thick  test  or  tunic,  whence  the  name 
of  the  class,    TKntcata.     This  test   is  rendered         "o'S""*- 
tough  and  dense  by  the  presence  of  cellulose,  a  substance  secreted 
usually  by  vegetable  cells,  and  very  rarely  found   in  animals. 
There  are  two  orifices,  the  most  anterior  corresponding  to  the 
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mouth,  and  the  posterior  leading  into  tbe  anus.  The  alimentary 
canal  is  much  bent  on  itself.  The  opening  of  the  pbarynx  is  sur- 
rotindcil  l>y  a  fringe  of  tentacles,  arising  from  the  periloueum  or 
lining  membrane  next  to  tbe  outer  test.  The  capacious  pharjnx 
is  perforated  with  slits,  and  serves  as  a' respiratory  cavity  compar- 
able with  that  of  tbe  worm,  Balanogloasus.  At  the  bottom  of  this 
respiratory  sac  opens  tbe  true  mouth,  wliich  communicates  by  an 
oesophagus  with  tbe  stomach,  while  the  intestine  is  twisted  so  that 
the  anus  opens  near  but  posterior  to  the  mouth.  There  is  a  ner- 
vous "ganglion  on  the  dorsal  side  of  the  laody  situated  at  a  point 
between  the  two  external  orifices,  sending  threads  to  the  two 
openings  in  the  test  and  the  piiarynx.  The  heart  is  a  short  tube 
open  at  both  ends.  Its  action  may  be  beautifully  seen  in  tbe 
transparent  Perophora  of  onr  coast.  Tbe  current  of  blood  is 
momentarily  reversed,  so  that  each  end  becomes,  as  Huxley  re- 
marks, "alternately  arterial  and  venous." 

Such  in  general  terms  is  the  structure  of  a  typical  simple 
ascidian  as  well  as  tbe  compound  ascidians,  and  the  Pyrosoma 
and  Salpa.  The  aberrant  Appendicularia  is,  as  has  been  observed, 
provided  with  a  tail,  and  resembles  the  tailed  young  of  the  higher 
ascidians. 

Tbe  ascidians  are,  for  the  most  part,  hermaphrodites,  the  ovary 
and  testis  being  lo(l2o<l  iu  the  snmo  individual. 

Development.  AThile  Milne-Edwards  discovered  that  tbe  larvro 
of  certain  ascidians  were  tad-pole  like,  Kowaleviiy,  in  laCG, 
studied  tbe  development  of  the  ascidians  and  threw  a  flood  of 
light  on  their  history.  The  following  account  is  an  al>stract  of 
his  classic  memoir.  The  early  stages  of  most  ascidians  is  typified 
by  the  mode  of  growth  of  PhaUusia  mamiUata  Cuv.,  while  the 
mode  of  growth  IVom  the  fVee  swimming  larval  period  to  the  adult 
was  traced  in  Aacidia  inteatinalu.  Kowaleveky's  discoveries  were 
confirmed  by  Kupffer  and  others,  while  exceptional  modes  of  de- 
velopment were  pointed  out  by  Lacaze-Dutbiers  and  also  Kupflbr, 
who  found  that  the  larvee  of  Uolgula  have  no  tail. 

While  some  ascidians,  such  as  Perophora,  increase  by  budding, 
creeping  by  stolons  along  the  fh>nds  of  sea-weeds,  the  common 
method  of  reproduction  is  by  e^s  and  sperm  cells.  The  eggs  of 
Phallusia  and  the  ascidians  consist  of  a  yolk,  not  protected  by  a 
yolk-skin,  but  surrounded  by  a  layer  of  jelly  containing  yellow 
cells. 
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After  fertilization  by  the  sperm  cells,  which  enter  the  substance 
of  the  eprg  tail  foremost,  the  yolk  undergoes  total  segmontation. 
TUo  next  step  is  the  in vafri nation  of  the  eetodcrin,  a  true  G:»,-tnila 
state  resulting.  Fig,,  217,  A  (after  Kowalei'sky),  represents  the 
Gastruln  ;  ft,  the  primitive  digestive  cavity  ;  a,  the  primitive  open- 
ing, which  soon  closes ;  and  c,  the  segmentation-cavity  or  primitive 
l>ody-cavity.  After  this  primitive  opening  (a)  is  lost  to  view, 
sometitne  before  the  embryo  has  reached  the  stage  B,  another 
cavity  (n)   appears  with  an  external  opening.    This  cavity  is 

rtg-an. 


Enibrfo  Ascldlaa. 

formed  by  a  union  of  two  ridges  wliich  grow  out  from  the  upper 
part  of  the  germ.  Tliis  ia  the  central  nervous  nystem,  and  in  the 
cavity  are  subsef]ucntly  developed  the  sense-organs.  We  thus 
see,  says  Kowalevoliy,  a  complete  analogy  in  the  mode  of  oiigia 
of  the  nervous  system  of  the  ascidians  to  that  of  the  i-ertcbrates, 
the  nervous^  cavity,  where  the  embryo  ia  seen  in  section,  being 
situated  above  the  digestive  cavity  in  both  types  of  animals. 

The  next  important  stage  is  the  formation  of  the  tail.  The  pear- 
shaped  germ  elongates  and  contracts  posteriorly  until  of  the  form  in- 
dicated at  Fig.  217,  B  (i,  pharynx  ;  (,  epithelium  forming  the'body- 
waii).  At  this  period  appears  the  axial  string  of  nucleated  cells, 
called  tJie  chorda  darsalis,  as  it  ia  homologous  with  that  organ  in 
Amphioxus  and  the  embryo  of  higher  vertel»ratea.  The  nervous 
system  consists  of  a  mass  of  cells  extending  halfway  into  the 
fail  and  directly  overlying  the  chorda,  but  extending  far  beyond 
the  end  of  tlie  latter  as  seen  in  the  figure.  The  nerve-cavity  (B,  n) 
after  closing  up  forms  the  nerve- vesicle,  a  large  cavity  (Fig.  218,  a) 
in  which  the  supposed  auditory  organ  (e)  and  the  supposed  eye  (a) 
arise ;  this  cavity  finally  closes,  and  the  sense-organs  are  indicated 
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by  the  small  masses  of  pigment  cells  in  the  fully  grown  ascidUn 

As  the  embryo  matures,  the  first  change  observed  in  the  cord  U 
the  appearance  of  small,  highly  refractive  bodies  between  the  cells. 
Between  the  neighboring  cells  soon  appear  in  the  middle  minnte 
highly  rcfVactive  corpuscles  which  increase  in  size,  and  press  the 
Fig.  SIS.  cell-cont«nts  out  of  the  middle  of 

_  the  cord.    After  each  reproduc- 

tive corpuscle  grows  so  that  the 
central  substance  of  the  cell  is 
forced  out,  it  unites  with  the  oth- 
ers, and  then  arises  in  the  mid- 
dle of  the  simple  cellular  cord  a 
string  of  bodies  of  a.  firm  gelati- 
nous subatance  which  forms  the 
supportof  the  tail.  After  this  co- 
alescence the  snbstance  dcFelopa 
farther  and  presses  out  the  pro- 
toplasm of  the  cells  entirely  to 
the  peripherj'.  The  coi-d  when 
complete  consists  of  a  firm  ge- 
latinous Bubstance  surrounded 
by  a  cellular  sheath  which  is 
formed  of  the  remains  of  the 
cells  originally  comprising  the 
rudimentary-  cord.  The  cells  ly- 
ing under  the  epithelial  layer 
form  a  muscular  sheath  of  which 
the  cord  (J-^g.  218,  c)  is  the  sup- 
port or  skeleton. 

The  alimentary  cavity  arises 
from  the  primitive  cavity  {Fig. 
217,  A,  h) ;  whether  the  primitive 
opening  (Pig.  217,  A,  a)  is  closed 
or  not,  Kowalevsky  says  is  an 
interesting  question.     According  to  analogy  with  many  other  ani- 
mals it  probably  closes.     In  Sagitta,  Amphioxus,  Phoronix,  Lim- 
nffiUB,  Echinus  and  others,  we  know  that  the  opening  which  remains 
after  the  first  invt^ination  becomes  the  anus. 
The  larva  hatches  in  trom  forty-eight  to  sixty  hours  aft«r  the 
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beginning  of  segmentation,  and  is  then  of  the  form  indicated  by 
Fig.  218  (copied  with  some  additions  and  omiasions  fh>m  Knpffer's 
figure,  being  partly  diagrammatic).  This  anatomist  discovered 
in  the  larva  of  Asddta  canina,  which  is  more  transparent  than 
Eowalevsky's  Fballusia  larva,  not  only  a  central  nervous  cord 
overlying  the  chorda  dorsalis  and  extending  well  into  the  tail, 
while  in  the  body  of  the  larva  it  becomes  broader,  club-shaped 
and  surrounds  the  sensitive  cavity  (a),  but  he  also  detected  three 
pairs  of  spinal  nerves  (s)  arising  at  regular  intervals  from  the 
spinal  cord  {h,  h')  and  distributed  to  t^ie  muscles  (not  represented 
in  the  figure)  of  the  tail;  Kuptfer  calls  /  the  middle  and  g  the 
lower  brain-ganglion.  The  pharynx  (6) ,  or  respiratory  sac,  is  now 
very  large  ;  it  opens  poste'riorly  into  the  stomach  and  intestine  (i)  ; 
X  represents  one  of  the  three  appendages  by  which  the  larva 
fastens  itself  to  some  object  when  about  to  change  into  the  adult, 
sessile  condition;  (  indicates  the  body-wall  consisting  of  epi- 
thelial cells. 

We  will  now,  fVom  the  facts  afforded  us  by  Kowalevsky,  trace 
the  changes  from  the  larval,  free-swimming  state  to  the  sessile 
adult  Ascidia,  which  may  be  observed  on  the  New  England  coast 
in  August.  After  the  lan'a  fastens  itself  by  the  three  processes 
to  some  object,  the  chorda  dorsalis  breaks  and  bends,  the  cells 
forming  the  sheath  surrounding  the  broken  axial  cord.  The  mus- 
cular fibres  degenerate  into  round  cells  and  fill  the  space  between 
the  chorda  and  the  tegument,  the  jelly-like  substance  forming  a 
series  of  wrinkles.  With  the  contraction  and  disappearance  of 
the  tail  b^ns  that  of  the  nerve-vesicle,  and  soon  no  cavity  is 
left.  The  three  processes  disappear ;  the  pharynx  becomes  quad- 
rangular ;  and  the  stomach  and  intestine  are  developed,  being  bent 
under  the  intestine.  A  heap  of  cells  arises  on  the  anterior  end  be- 
neath the  digestive  tract,  fVom  which  originate  the  heart  and  peri- 
cardium. In  a  more  advanced  stage  two  gill-holes  appear  in  the 
pharynx,  and  subsequently  two  more  slits,  and  at  about  this  time 
the  ovary  and  testis  appear  at  the  bottom,  beyond  the  bend  of  the 
alimentary  canal.  The  fVee  cells  in  the  body-cavity  are  trans- 
formed into  blood  cells,  and  Indeed  the  greater  part  of  those  which 
composed  the  nervous  system  of  the  larva  are  transformed  into 
blood  corpuscles.  Of  the  embryonal  nervous  system  there  re- 
mains a  very  small  ganglion,  no  new  one  being  formed.    The 
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adolt  ascidian  form  meanwhile  has  been  att^Dcd  and  tbe  very 
sm&U  individuals  differ  for  the  most  part  only  in  size  from  those 
which  are  full-sized  and  mature. 

It  will  be  seen  that  some  highly  important  features,  recalling 
vertebrate  characteristics,  have  occurred  at  different  periods  in  tbe 
life  of  the  embryo  ascidian.  Kowalevsky  remarks  that  "the 
first  indication  of  tbe  germ,  the  direct  passage  of  the  segmenta- 
tion cells  into  the  cells  of  tbe  embrjo,  the  formation  of  the  seg- 
mentation cavity,  the  conversion  of  tbis  cavity  into  the  body 
cavity,  and  the  formation  of  the  digestive  cavity  throogh  invag- 
ination— these  are  all  occurrences  which  are  common  to  many 
animals  and  have  been  observed  in  Amphioxus,  Sagitta,  Pboronis, 
Ecbinus,  etc.  The  first  point  of  difference  from  other  animals  in 
the  development  of  all  vertebrates  is  seen  in  tbe  formation  of  the 
dorsal  ridges  and  their  closing  to  form  a  nerve^anal.  This  mode 
of  formation  of  the  nervous  system  is  characteristic  of  the  verte- 
brates  alone,  except  the  Ascidians.  Another  primary  character 
allying  the  Ascidians  to  tbe  vertebrates,  is  tbe  presence  of  a 
chorda  dorxalis,  first  seen  in  the  adult  Appendicnlaria  by  J. 
MiJller.  This  organ  is  regarded  by  Kowalevsky  to  be  functionally, 
HS  well  as  genetically,  identical  with  that  of  Amphioxus.  This 
was  a  startling  conclusion,  and  stimulated  Professor  Eupffer  of 
Kiel  to  study  the  embryolc^y  of  the  ascidians  anew.  He  did  so,  and 
the  results  this  careful  observer  obtained,  led  him  to  fully  endorse 
the  conclusions  reaclied  by  Kowalevsky,  particularly  those  regard- 
ing the  unexpected  relations  of  tbe  ascidians  to  tbe  vertebrates, 
and  it  would  appear  from  the  facts  set  forth  by  these  eminent  ob- 
servers, 08  well  as  Metschnikoff,  Ganin,  Ussow  and  others,  that  the 
vertebrates  have  probably  descended  from  some  type  of  worm  re- 
sembling lar^'al  ascidians  more  perhaps  than  any  other  vermian 
type,  though  it  is  to  be  remembered  that  certain  tailed  larval  Dia- 
toms appear  to  possess  an  organ  resembling  a  chorda  doraalu, 
and  farther  investigation  on  other  types  of  worms  may  lead  to 
discoveries  throwing  more  light  on  this  intricate  subject  of  the 
ancestry  of  the  vertebrates.  At  any  rate,  it  is  among  the  lower 
worms,  if  anywhere,  that  we  are  to  look  for  the  ancestors  of 
the  vertebrates,  as  the  Ccelenterates,  Echinoderms,  the  MoUusks, 
Crustacea  and  Insects,  are  too  circumscribed  and  specialized 
groups  to  afford  any  bnt  eharacters  of  analogy  rather  than  aflani^. 
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For  example,  the  cuttle  fish,  with  its  "bone"  ■and  highly  devel- 
oped eye,  is  far  more  remote  from  tlie  lowest  fish,  Amphioxus,  than 
the  Appcndicularia  or  larval  Aacidia. 

Not  all  Ascidians  have  tailed  larvie ;  three  species  of  Motgula 
have  been  found  to  have  no  tailed  young  and  to  attain  maturity 
by  direct  growth.  The  young  have  five  temporary,  long,  slender 
processes.  Now  as  in  other  types  of  animals,  as  we  have  already 
seen,  some  forms  have  a  metamorphosis  and  others  attain  the 
adult  condition  by  direct  growth.  Professor  Kupffer  tells  us  that 
in  Aacidia  ampulloides,  as  observed  by  Van  Bcneden,  the  young 
has  a  tail,  a  chorda  dorsalis  and  pigment  spots,  which  are  want- 
ing in  the  young  of  several  species  of  Molgula,  but  it  has  the 
five    long,    deciduous    appendages    ob-  Pig.sie. 

served  in  young  Molgulfe.  Among  the 
compound  Ascidians,  Botryllus  and  Bo- 
trylloides  have  tailecl  young,  while  in 
Other  forms  there  is  no  metamorphosis. 

Besides  the  normal  mode  of  reproduc- 
tion, from  eggs,  it  was  discovered  by 
Cliamisso,  in  1619,  that  the  singular 
Salpa  reproduced  by  budding ;  that  in 
Other  words  there  was  an  alternation  of 
generations,  there  being  a  sexual,  soli- 
tary individual  which  gives  rise  by  bud- 
ding to  chains,  or  aggregations  of  simple 
individuals,  which  reproduce  by  eggs. 
The  startling  announcement  of  the  poet* 
naturalist,  "  that  a  Salpa  mother  is  not 
like  iU  daughter  or  its  own  mother,  but  **"  ci^iiHt. 

resembles  its  sister,  its  granddaughter  and  its  grandmother,"  was 
combated  at  first,  but  stated  to  be  true  by  Sars,  Krohn  and 
others. 

Our  Salpa  <7u&ot)ti  can  be  found  in  great  numbers  floating  on 
the  surface  of  the  ocean  on  tJie  southern  coast  of  New  England, 
and  any  one  can  study  the  solitary  and  social,  or  aggregated  in- 
dividuals, and  satisfy  himself  of  the  trath  of  Chamisso's  discovery. 

'  Fig.  310.  An  IndlTlduktfhim  a  niBlare  ehila,  UiretMiaaTMrB  TlnrenUrE^;  a  poa- 
Mrior  or  mil  opeolng;  b.  anterior  or  brRDcbial  opealug;  e,  prooeBiea  hj  vhlcti  Uie 
Individuals  or  [he  chain  were  iinltcil:  h,  heart;  n,  aerioua  gan^loa;  o,  nucleiia;  r, 
glU.    ACIor  A.  Agaaaic,  ttom  VerrUI's  Report. 
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The  Tunicatea  ondergo,  then,  the  following  changes : 

1.  Morula  state,  or  total  segmentation  of  the  yolk. 

2.  Gaatnila.    ■ 

S.   Free-6wimming  tailed  larva  (or  as  in  Molgola,  no  metamoT- 
phosis). 
4.   Adult,  reproducing  sometimes  by  budding  (Parthenogenesis). 

LriERATCRE. 


KoiraleTiiji.  EntwickelDn|[PBeBch<cble  der  einflichen  Ancidleii.  (Hem.  Acad.  St 
Pelenbnis.    X.    Ko.  IS.    1968). 

Kupger.  Die  StsmmTenrandtiicbftn  iwlschen  Ascldien  and  Wlrbelttaierao. 
(ScbulCie'a  AnhiT  tUr  mlcr.  Anal.,  Ti,  1^0). 

.    Zur  Eniwickelung  der  elnfschen  A»c1dien.    {Scbultie'a  Arclil*.  rtil,  IBS). 

ConsDlt  alM  papeia  b;  Sara,  Krohn.  Huile;,  L«Dckait,  Vagi.  Lacaie-DiUblers  and 


IX.  GEPHYBEA  (SipuDCDlDs). 

There  are  two  points  of  interest  connected  with  these  singular 
worms,  t.  e.,  the  fact  that  they  were  formerly  associated  with  the 
Holotbuiians,  and  that  their  free-swimming  Actinotrocba  larva  so 
closely  resembles  the  young  Echinoderms.  The  Sipunculus  usu- 
ally lives  in  broken  shells,  building  out  the  month  with  a  tube  of 
sand  ;  the  anus  is  situated  near  the  moutb,  while  in  Priapulas  it  is 
situated  at  the  end  of  the  t>ody.  In  none  of  these  worms  are 
there  bristles,  or  indications  of  segments,  and  they  in  their  gen- 
eral apiiearance  with  their  tentaculated  mouth,  resemble  certain 
Holothuriane,  as  Sjiiapta.  Most  of  these  worms  are  bisexual, 
Sipunculus  however,  or  at  least  certain  species  of  the  ganus,  being 
be  rm  a  ph  rodi  tic. 

Whether  the  Gephyrea  should  be  regarded  as  a  separate  division 
equivalent  to  the  Annulata  or  as  a  subdivision  of  the  latter,  is  a 
matter  of  uncertainty. 

Development.  The  free-swimmiug  larva  of  Sipnnculus  was  Grst 
discovered  and  named  "Actinotrocba"  by  J.  Miiller.  It  is  re- 
lated closely  in  form  to  Echinoderm  Inrve,  as  well  as  to  the  Rli- 
dium  and  other  larve  of  the  Nemertian  worms.  The  fully  grown 
larva  is  much  like  the  larval  Nemertian  noticed  on  p.  365,  fig.  171, 
the  dispo^tion  of  the  digestive  canal  being  the  same,  while  on 
the  head  is  a  large  umbrella-like  expansion,  and  behind  the  month 
and  on  the  end  of  the  body  is  a  ciliated  band  and  twelve  arm-like 
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projections,  like  those  in  certain  Echinoderm  larrte.    In  all  re- 
spects the  Actinotrocha  is  a  true  Cephaiula. 

We  will  now,  with  Metachnikoff,  follow  the  life-history  of  the  . 
Actinotrocha.  The  earliest  stage  be  observed  was  when  tlie  larva 
had  a  transparent,  ciliated  body,  with  an  umbrella-like  expansion 
on  the  head,  covering  the  month  region,  while  the  end  of  the  body 
was  truncated.  The  young  at  this  stage  was  much  like  a  Phoronis 
larva.  Soon  four  projections  arise  at  the  end  of  the  body,  and 
twelve  long,  arm-like  projections  grow  out  by  the  time  the  larva 
becomes  mature. 

When  the  larva  is  about  to  transform  into  the  Sipupculus,  the 
end  of  the  intestine  bends  up,  opening  outwards  near  the  mouth. 
The  ambrella  is  gradually  withdrawn  into  the  mouth,  ao  that 
finally  only  a  crown  of  short  tooth-like  projections  surrounds  the 
month.  Finally  the  whole  nmbrella  disappears  in  the  oesophagus, 
is  actually  swallowed,  while  the  arms  on  the  end  of  the  body 
are  absorbed  and  disappear,  and  the  end  of  the  intestine  projects 
far  out  ftom  the  body  behind  the  mouth.  By  this  time  the  Sipun- 
culus  form  is  clearly  indicated,  t)ie  body  being  long  and  slender 
and  the  mouth  surrounded  by  a  crown  of  short  tentacles,  and  the 
anal  opening  is  withdrawn  within  the  head.  The  change  f^om  the 
free-swimming  larva  to  the  sedentary  worm  is  effected  in  a  very 
short  time. 

The  SipnnculuB,  then,  so  far  as  its  history  is  known,  passes 
through  a  Cephalula  stage  before  transforming  into  the  adult 

LrTERATORE. 
Umer.    ArcUTfUrAnatomle,  p.  103,1840. 

IttUdmOaf.  Ueber  die  MeUmurpboae  elolger  Saethlere.  (Slebald  and  SSlllker'B 
ZelMchrtn,  p.  3W,  1811.) 

Conaalt  bIsd  papen  b;  Wkgeuer,  Kroha,  Scbnddei,  Kowalevskj  and  CUpuMe. 

X.  ANHULATA. 
The  life-bistory  of  Balanoglossns,  a  peculiar  worm  found  iu  flue 
sand  along  our  whole  coast  fbsm  Cape  Ann  to  Beaufort,  Kortb 
Carolina,  is  one  of  singular  interest.  Its  tVee  swimming  larva  was 
regarded  by  Miiller,  who  discovered  and  called  it  Tomaria,  as  the 
young  of  some  starfish.  Later  studies  by  eminent  naturalists  only 
seemed  to  confirm  this  opinion,  until  in  1869  Metschnikoff  sug- 
gested that  it  might  be  the  larva  of  the  worm,  first  described 
under  the  name  of  Balanoglossus,  or  whale's  tongne,  by  Delle 
AJOta.  HlTtmALUT,  VOL.  a,  86 
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Chiaji,  and  Mr.  A.  Agaseiz  ftilly  confinned  tht  suggestion,  giving 
an  accouDt  of  the  iotcrmediste  stages  between  the  larval  asd  adolt 
condition. 

The  Tpmaria  (Fig.  220*  after  A.  Agassiz)  seems  id  many  re- 
spects like  some  ochinoderm  larvie,  differing  ft'om  any  yet  linowii, 
however,  in  having  an  organ,  the  so-called  heart  (h)  situated  at 
the  base  of  the  canal  leading  firom  the  water  System  to  the  dorsal 
pore.  The  water  system  is  very  fiilly  developed.  Mr.  Agassiz 
says  that  the  natural  posittOD  of  Tomaria  in  the  water  while  mov- 
ing, is  usually  with  the  eye-specks  uppermost.  "They  revolve 
quite  rapidly  upon  their  longitudinal  axis,  and  at  the  same  time, 

Fig.  130. 


ToinftTlB.  or  joDDf  BbIsdo- 
glosBoa. 

inclining  this  axis,  advance  by  a  motion  of  translation,  or  revolve 
apon  either  of  the  extremities  as  a  fiilcrum.  Previous  to  the 
trans formalfon  of  Tornaria  it  is  quite  transparent ;  the  brilliant 
carmine,  violet  or  yellow  pigment-spots  are  closely  crowded  along 
the  broad  belt  of  anal  vibratile  cilia,  as  well  as  smaller  spots  on 
the  longitudinal  bands  of  smaller  cilia.  The  eye-specks  are  black 
and  exti-cmely  prominent.  The  large  and  powerfbl  cilia  of  the 
broad  anal  belt  move  comparatively  slowly,  more  like  the  cilia  of 
the  embryo  of  mollusks,  as  has  already  been  observed  by  Utiller." 
The  Tomaria  soon  throws  off  its  disguise  of  a  young  Echlno- 
derm,  and  now  begins  its  strange  transformations.     Previous  to 

•a,  anus;  b,  lirBDch  o(  waler  syitcm  leading  to  rlorsnl  pore,  d(  t,  Gfeapeck;  f, 
gilU;  A,  heart ;  i,  InteBllne;  m.  montb ;  n',  mmcular  bind  (Vom  vjt  to  wmtet  tub*;  D, 
iB>oph*gna;  a,  alomach  or  aJImenUi?  cdDsl;  u,  lappet  ot  Uomacb;  «',  wutl  toad  of 
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any  other  change  two  gills  develop  Trom  the  round  b^-ahaped  di- 
verticula of  the  oesophagus,  and  afterwards  three  more  pairs  of  gill- 
slits  arise,  somewhat  as  in  the  young  Ascidian.  Agaseiz  then  re- 
marks that  the  "  passage  of  Tomaria  with  the  young  Balano- 
glossus  is  very  sudden,  taking  place  in  a  fen  hours ;  but  unlike 
thff  transition  fVom  the  Fluteus  into  the  Echinoderm,  there  is  no 
resorbition  of  any  portion  of  the  larva."  The  body  lengtliens, 
the  proboscis  is ,  indicated  and  assumes  much  of  the  form  of 
tbe  adult,  the  four  pairs  of  gills  are  well  developed,  the  cilia  drop 
off  first,  the  longitudinal  bands  and  finally  the  transverse  ones, 
and  then  the  collar  becomes  well  marked.  The  young  worm,  for 
it  rapidly  asaamcs  the  adult  Balant^lossus  likeness,  though  much 
shorter  proportionally,  now  instead  of  swimming  "  creeps  rapidly 
over  tbe  bottom  by  means  of  its  proboscis,  which  acts  as  a  sort  of 
propeller  taking  in  water  at  the  minute  opening  of  the  anterior 
extremity  of  the  proboscis,  and  expelling  it  through  an  opening 
on  its  ventral  side  immediately  in  fkvnt  of  the  mouth." 

Fig.  321,  after  Agassiz,  represents  the  youngest  stage  found  in 
the  sand,  but  it  differs  from  the  adult  simply  in  the  shorter  body 
and  less  distinct  development  of  the  collar,  with  fewer  gills  and 
other  unimportant  points  of  difference. 

There  is  considerable  difference  of  opinion  regarding  the  affini- 
ties of  this  worm.  On  first  dicing  it  out  of  the  sand  at  Beaufort, 
N.  C,  it  seemed  to  us  a  moat  anomalous  form,  the  large  soft  pro- 
boscis, the  singular  gills,  and  the  absence  of  setiform  feet,  appa^ 
rently  forbidding  its  relationship  to  the  true  Annelides.  Yet  its* 
true  position  appears  to  be  between  the  leeches  and  setiferous  An- 
nelides, with  some  Xomertian  analogies.  The  reader  can  choose 
between  the  opinion  of  Gegenbaur  that  this  worm  is  the  type  of 
an  order  equivalent  to  the  Aunelides,  or  a  true  Annelid  allied  to  the 
Terebrellids,  Clymenidte  and  allied  Annelides,  as  suggested  by 
Metschnikoff  and  Kowalersky ;  or  that  of  A.  Agaseiz  who  regards 
it  as  the  type  of  a  family  iotermediate  between  tubicolous  AnneU 
ides  and  Nemertians." 

Turning  now  to  the  lowest  Annulata,  the  leeches,  in  which  there 
are  no  bristles  or  gills,  while  each  end  of  the  body  terminates  in  a 
sucker,  it  has  been  found  by  Ratbke  and  Kowalevsky  that  their 
embryology  ia  nearly  identical  with  that  of  the  earthworm,  in 
which  there  are  bristles.  In  the  leeches  the  sexes  are  united  in 
the  same  individual,  except  in  the  genus  Malacobdella,    The  eggs 
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after  fertilization  UDdei^o  total  segmentation.  There  ts  a  primi- 
live  band  much  as  in  insects,  and  the  adult  form  is  attained  before 
the  animal  is  hatched.  There  is  no  mctamoiphosis.  So  with  the 
earthworms.  Kowalevsfay  studied  the  mode  of  development  of 
two  species.  As  nothing  has  heretofore  been  bnown  of  the  life- 
Iiislory  of  so  common  a  creature  we  will  delay  a  moment  to  learn 
the  results  of  the  Russian  naturalist's  obser\-ation.  The  eggs  of 
the  European  Lumbricus  agricola  were  laid  while  the  worm  was  in 
confinement  in  January  and  February.  They  were  laid  in  nn- 
merouB  capsnles,  sometimes  as  many  as  fifty  eggs  in  a  capsule, 
though  usually  only  three  or  four  embryos  were  found  in  a  capsule. 
The  egg-capsules  of  Lumbricua  rvbeUua  were  found  in  dung. 
They  were  much  smaller  and  contained  but  one  egg. 

Segmentation  is  total,  and  after  the  embryo-cells  are  arranged 
fn  two  layers,  the  innermost  layer  (endoderm),  inra^nat€s  and 
forms  a  primitive  cavity.  The  embryo  at  this  time  seems,  then, 
not  to  correspond  to  the  gastrula  condition  of  other  worms,  al- 
though as  in  other  worms,  the  Ascidians,  Insects  and  Vertebrates, 
there  are  two  primitive  germ-lamellK.  Later  in  embryonic  life, 
a  primitive  band  like  that  of  insects  (which  will  be  described 
farther  on),  rests  on  the  outside  of  the  yolk,  as  in  the  leach  {Hirudo 
medicinalia).  Finally,  the  form  of  the  earthworm  is  attained 
before  it  breaks  through  the  egg-shell,  and  it  hatches  without  nn- 
dergoing  a  mctc:.>'>i;jhoeis,  in  a  condition  differing  but  slightly 
flxim  that  of  the  adult  worm  so  familiar  to  us,  the  body  being  pro- 
portionately shorter  and  thicker  near  the  middle. 

We  now  come  to  the  sea  worms,  or  Annelides,  in  which  there 
are  external  gills  and  often  a  complicated  locomotive  apparatus, 
consisting  of  fleshy  oar-like  projections  from  the  body,  and  strong 
bristles.  They  have  free-swimming  larvie,  which  by  a  complicated 
metamorphosis,  comparable  with  that  of  the  Nemertian  worms, 
attain  the  adult  worm -condition. 

A  singular  type  is  Pborouis,  which  lives  in  a  membranous  tube 
attached  to  rocks,  and  recalls  strikingly  the  appearance  of  a  Poly- 
zoan,  as  it  has  a  true  lophophore  and  the  intestine  opens  externally 
near  the  mouth.  It  is  in  fact  a  connecting  link  between  the  Annel- 
ides and  the  Polyzoa.  Its  life-history  as  told  by  Metschnikoff  is 
nearly  identical  with  tliat  of  Sipunculus. 

>  We  will  now  in  a  fragmentaiy  way  study  the  mode  of  develop- 
ment of  certain  typical  Annelides,  beginning  with  the  lower  forms. 
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Tbe  common  Spirorbis  gpirHlum  (Gould}  whose  minute  naiitiliia- 
lifce  shells  cluster  on  tbe  common  Fucus  of  our  const,  lays  its  eggs 


Larra  of  Siilrorbli-. 

OWer  larva  of  spiroiLw. 

in  strings  formed  of  two  rowB  (Fig.  222,  after  A,  Agossiz),  and 
laid   on   the    sides  of   the  vi%.^. 

botly  within  the  shell.  The 
young  ciliated  embryos  may 
be  Been  in  the  e^s,  the 
eye-spots  being  very  dis- 
tinct. Fig.  223  (this  and 
Figs.  224,  225,  after  A. 
Agassiz ) ,  represents  the 
embryo  Just  after  hatching. 
It  will  be  seen  that  it  is 
already  far  advanced  before  p 
leaving  the  egg,  and  Agas- 
siz  thinks  that  the  free-  ,g 
swioiming  life  of  the  lar\'a 
does  not  lost  more  than 
from  eight  to  ten  hours,  as 
"it  frequently  happens  dur- 
ing a  night  that  the  smooth 
sides  of  the  vessel  are  com- 
pletely covered  with  small 

limestone  tubes,  formed  by  Young  si.irarDU. 

the  young  Spirorbis  hatched  the  evening  before."    Fig.  223  repre- 
sents the  young  Spirorbis  soon  after  its  escape  fi'om  the  egg, 


Digit  zed  by  Google 


566  BIOORAFHIES   OF  SOUE  WOBKS. 

having  only  one  tentacle  (()  <leveloped  on  the  right  side.  In  a 
8uccee(ling  etagc  (Fig.  224)  the  opercular  tentacle  (lo)  which  ia 
destined  to  act  as  a  door  to  the  hole  of  the  cell,  begina  to  groir 
out,  and  there  are  two  pairs  of  bristles.  Shortly  after  this  the 
young  Spicorbis  batches,  and  before  building  its  limestone  tube 
assnmcs  the  form  indicated  by  Fig.  225,  in  which  there  "ai-e  nine 
rings,"  with  tentacles  nearly  as  branching  as  those  of  the  adult, 
and  a  well  formed  operculum  which  with  advancing  age  loses  all 
trace  of  its  former  tentacular  nature."  The  subsequent  changes 
'  are  veiy  slight. 

Tlie  metiimorphoses  of  the  other  flea  worms  are  well  marked, 
and  the  larval  forms  present  a  great  variety  of  shapes.  As  a 
rule,  perhaps,  the  eggs  undergo  total  segmentation,  and  the  em- 
bryo leaves  the  egg  in  the  Ccphalula  condition,  the  head-end 
l>eing  large  and  fuh,  with  the  alimentary  canal  more  or  less  flexed. 
In  some  cases,  as  in  TerebrelUdes  Stroemii  Sars,  observed  by 
Willemoes-Suhm,  the  young  leaves  the  egg  as  a  Trochospbere, 
("Atrocha"  of  Claparede  and  Metschnikoff,  who  observed  the 
Fig.Mfl.  same   stage    in    Lumbriconereis  ?)    like 

that  of  certain  mollusks  and  the  Poly- 
Koa,  being  spherical,  with  a  long,  ce- 
phalic tuft  of  cilia,  two  eye-spots,  and  a 
zone  of  cilia,  but  without  any  bristles. 
Others,  as  in  Leucodora,  are  similar,  but 
r(  provided  with  a  few  long  setae,  which  act 

as  oars. 

The  early  stages  of  the  embryo  have 
not  yet  been  studied,  so  that  we  are  not 
in  possession  of  any  certain  knowledge 
regarding  the  de^■elopment  of  the  em- 
bryonal membranes  and  the  presence  or  absence  of  a  gastrula 
condition. 

Soon  after  the  larva  leaves  the  egg,  branches  of  bristles  appear 
and  the  body  is  divided  into  segments.  Fig.  226  (this  and  Figs. 
227,  2-28,  229,  230,  231,  after  A.  Agaasiz),  represents  an  advanced 
larva  of  Polydora.  Fig.  227  and  228,  illustrate  the  early  stages 
of  Nerino. 

The  eaily  stages  of  Phyllodoce  mactdata  are  indicated  by  figures 
229,  230,  231.  The  subsequent  changes  are  not  important,  con- 
sisting chiefly  of  the  addition  of  a  great  number  of  segments  and 


Young  Poly.U 


1  by  Google 


BIOOBAPHIES  or  80HX  WORUS. 


the  growth  of  smaller  briatlea.  How  the  adult  forms  appear  may 
be  known  by  a  glance  at  thS  accompanying  figures  of  certain  sea 
worms  of  our  coast  described  and  figured  by  Frof.  Verrill,  from 


whose  reporto  the  figures  are  taken.  Fig.  232,  represents  CTy- 
menella  torguata,  233,  Euc/ione .elegans,  and  fig.  234,  a  not  un- 
common and  very  elegant  worm,  CiiTottihia  grandia. 

Besides   the  normal  mode  of  reproduction  by  eggs,  certain 


worms  reproduce  by  self-division  or  budding;  euch  are  Nais, 
Sabella,  Pilograna,  Protula,  Syllis,  Autolytus,  and  others.  In  the 
1att«r  worm  as  well  as  in  Syllis  there  is,  according  to  A.  Agassiz, 
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an  alternation  of  generations,  an  asexual  form  giviog  rise  to  male 
and  females,  while  these  sexnal  and  asexual  fonns  are  so  anlike 
each  other  as  to  pass  for  different  species  and  even  genera. 
The  Annulata,  then,  to  sam  up  what  is  known  of  their  life- 


Fig.  33s. 


Fig.  SSI. 


liistory,  besides  reproducing  by  budding  and  parthenogenetically, 
nsually  lay  eggs,  and  pass  through  the  following  stages : 
1.  Morula  state. 
?2.   Gastrula  (not  observed). 
8.  Atrocba  or  Trochosphere. 
Cepbalula. 


6.  Adult. 
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A.  Agaflii.  On  alleniate  Ocperatloai  In  Anselldei.  (Jour.  Boat.  8oe.,  V.  H.  tU, 
isn.) 

Clapartdt.  BeotuchtanRan  uebcr  Anat.  and  EDtwIcklmiBigeaehlchle  Wlrbellaiar 
Thiere,  etc.    Leipzig-.  IMS. 

and  ifelKlfnatif,    Beltrige  mr  Eenntntu  der  £ntwlckelungsgeiichicbU 

dor  CtintopDden,    (SleHold  and  Kaillker'e  ZeltKbrift,  IBSS). 

Compare  iilaa  Ule  vriUngi  of  LoT^n.  A.  Amseli  and  KowaliTakj.  Bilreadr  ell«d,  and 
papen  bj  Kroho,  Leackart  and  Pagenstecher,  Fre;  and  Leuckart,  SohniUe,  J.  and 
Uax.  Ullller,  Buaoh  and  Wlliemoea-Salim. 

Fig.lU. 


Clnatalna  grandli. 
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A  Late  Paper  ok  Birds.' —  Mr.  William  Brewster's  recent 
visit  to  West  Virginia  results  in  a  series  of  notes  on  a  hundred 
species  of  birds,  one-fifth  of  which  are  Sylvicolida,  and  one-eighth 
FringllUdoi.  The  observations  were  made  from  about  the  begin- 
ning to  the  height  of  the  "season,"  and  include  some  extended 
bi<^raphical  sketches  of  certain  species  with  which  the  New 
England  ornithologist  is  lees  familiar  than  he  is  with  some  others, 
such  having  Daturally  attracted  the  writer's  special  attention. 
Thus  we  have  good  notices  of  such  birds  as  the  PolioptUa,  Thry- 
otkorus  ludovicianua,  Ilelmitherua  verviivorus,  Dendnxca  cwruiea, 
Seiurus  ladovictanus,  Oporomis  furmosus,  IcCeria  virens,  Myiodi- 
octes  nictratiis,  Cardiualis,  etc.  The  writer  dwells  upon  the  song, 
bringing  to  this  matter  an  appreciative  ear ;  and  indeed  it  may  be 
said  that  the  whole  paper  is  marked  by  results  of  unusually  close 
and  well-directed  observation,  showing  the  author's  trained  capac- 
ity for  good  sound  field  work.  The  list  takes,  without  question,  a 
fair  place  in  our  faunal  series,  and  very  acceptably  complements 
the  previous  one  written  by  Mr.  Scott,^  fVom  a  locality  close  at 
hand. 

The  "Annals  of  the  Lyceum,"  in  which  this  paper  appears,  are 
"looking  up"  in  ornithology,  at  least  so  far  as  number  of  authors 
are  concerned,  and  promise  to  iKicome  a  more  favorite  medium  of 
publication  than  they  have  hitherto  been.  In  saying  this,  we  do 
not  overlook  Mr.  Lawrence's  widely  known  and  fully  appreciated 
series,  of  fifty  or  sisty  papers,  which  for  many  years  has  given  the 
"Annals"  their  chief  ornithological  weight,  as  Mr.  Cassin's  did  the 
Philadelphia  "  Proceedings."  The  prompt  appearance  of  the  sig- 
natures of  late,  and  the  admirable  typographical  execution  of  the 
Salem  Press,  are  strong  points  in  favor  of  the  "  Annals."  The 
present  paper  appears  to  have  been  carefully  read  in  the  proof, 
and  the  more  we  see  of  sdentific  printing,  the  more  we  are  satis- 
fled  that  care  bestowed  upon  details  of  typography  is  pains  well 
taken.     Comeliness  of  appearance  is  well  worth  a  thought;  and 

'  Some  ObMTTatloa*  on  Ihe  BInIs  of  Ritchie  County,  Weit  VlrglnlB.  <ADn.  Lfo. 
Nat.  Hilt,  N.  T„  xl,  18TS,  pp.  llS-lia. 

•  Fartlal  Lit!  of  the  Sammer  Blrda  Of  Kaakwbk  CoDDtf  ....    <PnM.  Boit.  Sac 
SU.  Bia.  IT,  pp.  31S,  tl  Itq. 
(570) 
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attention  to  the  shape  of  names  tends  to  this  result.  The  specific 
name  of  the  house-wren  is  aedon  not  CBdon;  the  generic  name  of 
the  wood-warblers  is  Dendneca,  not  Dendroica.  Occasional  airing 
of  the  Greek  roots  is  as  good  for  the  health  of  the  outgrowing 
words,  as  stirring  the  soil  about  the  roots  of  a  tree  is  for  its  vigor. 
In  writing  Mniotilla  instead  of  the  customary  MnioHUa,  did  Mr. 
Biewster  intend  to  revert  to  the  original  Vieiltotian  spelling? 
For  tliat  is  the  way  Vieillot  spells  the  word,  if  we  remember 
rightly,  in  the  Ency.  Meth.  — E.  C. 

Morse's  First  Book  or  Zoology.' — This  charming  little  book 
will,  we  imagine,  be  immensely  liked  by  young  people,  whether 
they  use  it  as  a  text-book  or  receive  it  as  a  holiday  present.  It  is 
designed  for  boys  and  girls,  and  presupposes  an  entire  ignorance 
of  animals  on  the  part  of  the  student.  The  plan  is  to  teach  by  a 
study  of  the  objects  themselves.  The  writer  tells  young  people 
how  and  where  to  look  foi^i  specimens.  After  an  excursion  in 
search  of  shells,  insects,  etc.,  the  author  as  it  were,  sits  down  by 
the  reader  with  his  or  her  hands  full  of  the  different  objects,  and 
draws  their  attention  to  the  difference  between  them,  and  to  the 
main  points  in  their  structure.  There  is  little  method  in  the  plan 
of  the  book,  and  the  reader  is  not  bewildered  with  a  "natural 
system"  before  he  has  learned  something  about  the  animals  com- 
posing it. 

The  drawings  are  with  few  exceptions  original,  while  all  have 
been  engraved  expressly  for  the  book.  They  add  much  to  the 
attractiveness  of  the  text.  The  illustrations  of  the  parts  of 
insects,  the  mode  of  growth  of  shells,  and  the  anatomy  of  verte- 
brates, are  strikingly  original.  The  chapter  on  vertebrates  presents 
matter  that  we  think  will  be  new  to  many  teachers  of  comparative 
anatomy.    The  book  is  sumptuously  printed  and  bound. 

BOTANY. 

Sequoia  sempervirens.  —  At  a  recent  meeting  of  the  California 
Academy  of  Sciences,  Dr.  A.  W.  Saxe  n^ide  a  preliminary  report 
on  a  grove  of  colossal  redwood  trees  that  have  been  discovered  on 
the  course  of  the  San  Lorenzo,  which  takes  its  rise  near  Saratt^a, 
in  Santa  Clara  County,  and  debouches  into  the  Bay  of  Monterey, 
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at  Santa  Cmz.  The  trees  are  in  a  forest  around  the  head-waters 
of  the  Btream.  Oae  of  them  eclipses  all  that  have  been  discovered 
on  the  Pacific  Coast.  Itn  circumference  as  high  as  a  nan  can 
reach,  standing  and  passing  a  tape  line  aronnd,  ia  a  feir  inches 
less  than  one  hundred  and  fifty  feet.  This  is  beyond  the  measure- 
ment of  any  of  the  Sequoiaa  (giganiea)  in  the  Calaveras  Grove. 
The  height  is  estimated  at  one  hundred  and  sixty  feet,  and  a  part 
of  the  top  lying  on  the  ground  riven  off  by  lightning,  or  a 
tomatlo,  is  over  one  hundred  feet  in  length.  The  other  trees  in 
the  vicinity  are  not  as  large,  but  all  are  of  immense  girtb.  Dr. 
Saxe  promised  to  get  information  more  in  detail  ttova  the  Pres- 
ident of  a  flume  company  in  that  section. 

This  region  has  but  recently  been  explored,  and  what  other 
marvels  of  vegetation  it  contdns,  remains  to  be  seen.  The 
stumps  of  redwood  trees  of  immense  proportions,  have  been  re- 
ported, ttota  time  to  time,  to  the  Academy,  by  explorers  in  the  Mt. 
Diable  range  along  the  hills  back  «f  Oakland,  but  now  we  are 
likely  to  have  further  discoveries  of  these  majestic  conifers  in  all 
their  glory,  height,  diameter  and  foliage. — R.  E.  C.  S. 

Sdixivamtia  Ohionis,  Torr.  &  Gray. — I  have  just  been  col* 
lecting  a  large  quantity  of  this  rare  and  beautiful  little  plant. 
It  grows  in  great  abundance  about  four  miles  fh>m  the  college,  in 
a  dark,  well-wooded  ravine,  known  as  "Clifty  Ravine."  It  ia 
found  clinging  to  the  damp  limestone  cliffy  just  above  Clifty  Falls, 
and  is  rapidly  spreading  down  the  ravine.  It  is  a  charming .  little 
plant  and  is  invariably  found  with  its  roots  buried  in  a  bunch  of 
damp  moss,  as  if  to  prove  to  us  that  it  belongs  to  Dr.  Sullivant 
and  loves  what  he  did.  In  the  description,  as  given  in  Gray's 
Manual,  there  is  omitted  one  character  which  is  always  the  first 
one  to  attract  the  attention,  even  of  the  casual  observer.  Upon 
showing  fVesh  specimens  to  persons  I  have  never  failed  to  hear 
the  exclamaUon,  "  what  pretty  shiny  leaves !"  And  it  is  a  fact, 
for  there  is  always  a  beautifhl  gloss  upon  the  leaves  as  if  covered 
with  a  fine  coat  of  varnish.  Clifty  Falls,  Jefferson  Co.,  Ind.,  must 
now  be  added  to  Highland  Co.,  Ohio,  and  the  Wisconsin  river. 
— John  M.  Cocti-teb,  Hanover  Cotlege,  Hanover,  Ind.,  Jvly  2Ut. 

PncciMiA  HALTACBABDH,  has  probably  been  for  many  years  in 
the  United  States.  Some  thirty  years  ago  I  found  the  hollyhock 
in  all  old  gardens  where  it  used  to  self-sow,  annaally,  and  take 
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care  of  itself  generally.  A  few  years  after  I  endeavored  to  intro- 
duce the  improved  "Cat«r"  hollyhocks  from  England.  They 
did  remarkably  nell  the  flrSt  year,  but  the  next  nere  attacked  by 
a  small  fungns  which  destroyed  the  leaves  almost  as  fast  as  they 
appeared ;  and  it  was  with  difficulty  they  could  b«  had  to  retain 
strength  enoagh  to  flower  at  all.  Finally,  they  were  all  destroyed 
before  flowering,  as  were  the  common  single  ones  in  the  gardens. 
Since  the  discovery  in  England  that  Puccima  malvacearvm  cauttes 
a  disease  like  this,  I  have  endeavored  to  find  a  specimen  in  order 
to  identify  the  species,  but  I  have  failed,  as  the  whole  race  of 
hollyhock  about  here  seems  to  have  disappeared. — Thouas 
Meeham. 

ZOOLOGY. 
OpOBoiuns  FORuosna  bkeediko  in  Eastern  New  York. — A  few 
days  ago,  while  out  collecting  with  a  friend,  we  were  attracted  by 
the  alarm  note  of  a  bird,  which  he  shot,  and  it  j>roved  to  be  a 
male  of  the  Kentucky  warbler.  In  passing  out  of  the  woods, 
which  were  overgrown  with  ferns  and  other  perennials,  we 
started  a  female  from  the  ground,  and  after  a  careful  search  we 
found  the  nest,  which  was  slightly  elevated  fVom  the  ground,  com- 
posed of  dry  chestnut  leaves  and  coarse  grass,  and  lined  with  horse 
hair.  The  egge,  which  were  three  in  number,  were  white,  thickly 
marked  with  small  reddish-brown  spots  on  the  larger  end.  The 
nest  was  scarcely  more  than  twenty  feet  from  the  public  rood. 
As  I  have  not  heard  of  its  nest  being  found  before  in  New  York, 
I  thought  it  might  possibly  be  interesting  to  some  of  your  readers. 
—A.  K.  Fisher,  Sing  Sing,  2f.  T.,  June  19, 1875. 

The  Purple  GALLmuLS. — A  fine  specimen  of  the  Purple 
Gallinule,  was  shot  at  "Heniy's  Pond,"  "South  End"  Bockport, 
Mass.,  on  April  12tb,  by  Mr.  Robert  Wendel.— G.  P.  Whitman. 

Caloptenus  spretos  in  Massac HUSETrs. — Specimens  not  differ- 
ing in  any  appreciable  respect  on  comparison  with  Califomian  exam- 
ples occurred  in  September  at  Amherst,  Mass. — A.  S.  Packard,  Jr. 

OBOLOOY. 

Interesting  Fossils  fboh  Illinois. — At  a  recent  meeting  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  Professor  Cope 
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stated  that  he  had  recently  received  from  Mr.  John  Collett,  of  the 
Geological  Survey  of  Indiana,  a  number  of  vertebrate  remains 
from  some  point  in  Illinois.  The  specimens  were  taken  from  a 
blackish  shale  and  coneiat  of  separate  vertebrte,  and  other  parts 
of  the  skeleton,  often  in  a  fragmentary  condition.  Althongh  the 
absence  of  information  as  to  the  mutual  relations  of  the  pieces 
renders  the  identification  difficult,  yet  the  interest  attaching  to 
them,  in  consequence  of  their  peculiar  forms  and  the  locality  of 
their  discovery,  renders  it  important  to  determine  their  zoological 
position.  Mr.  Collett  informed  Prof.  Cope  that  all  the  specimens 
were  found  near  together  and  at  the  same  horizon. 

A  remarkable  peculiarity  of  all  the  vertebiES  of  the  series  is  a 
longitudinal  perforation  of  the  centrum,  a  character  which  exists 
in  the  living  lizards  of  the  genus  Sphenodon  of  New  Zealand.  . 
The  bones  of  the  limbs  and  scapular  arches  are  so  decidedly  rep- 
tilian, and  80  unlike  those  of  any  Batrachia  with  which  we  are  yet 
acquainted,  thaf  they  probably  belong  to  the  former  class.  Tbey 
constitute  the  first  definite  indication  of  the  existence  of  reptiles 
of  the  order  Rhynchocephalia,  in  the  Western  Hemisphere.  They 
belong  to  two  species  of  two  n^w  genera  which  were  named  re- 
spectively, Cricotua  keteroditus  and  Clepsydrops  Colleltii. 

Associated  with  these  saurians  were  found  teeth  of  two  species 
of  fishes,  which  are  important  in  the  evidence  of  the  position  of 
the  beds  in  which  they  occur.  One  of  these  is  a  new  species  of 
Ceratodus  and  the  other  a  Diplodus.  The  former  genus  is  charao- 
teristic  of  the  Triassic  period  in  Europe,  one  species  having  been 
found  in  the  Oolite.  It  still  lives  in  North  Australia.  In  both 
tliese  respects  the  lizards  mentioned  present  a  remarkable  coinci- 
dence. They  also  belong  to  the  horizon  of  the  Trias  in  Europe, 
and  the  only  living  species  is  found  in  New  Zealand.  Thus  it 
would  seem  that  a  fragment  of  tbis  fauna,  so  ancient  in  the 
Northern  Hemisphere  and  so  remarkably  preserved  in  the  South- 
em,  has  been  bronght  to  light  in  Illinois.  It  must  be  added,  in 
reference  to  the  geologic  age  of  the  fossils,  that  the  genus  Dip- 
lodus has  not  yet  been  discovered  above  the  carboniferous,  and 
that  one  genus  of  the  family  of  lizards  described  belongs  to  the 
Permian  in  Germony.  It  cannot  therefore  be  determined  at 
present  whether  the  formation  in  which  they  occur  is  Triassic  or 
Permian. 
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Spekckb  Microscopes. — Charles  A,  Spencer  &  Sons  of  Can- 
astota,  N.  T.,  asDouace  the.  transfer  of  their  enterprise  to  the 
Geneva  Optical  Co.,  of  Geneva,  N.  Y.,  and  state  that  almost  un- 
limited facilities  will  enable  them  to  supply  customers  with  genu- 
ine Spencer  workmanship  with  ordinary  business  promptness,  a 
promise  which  will  prove  attractive  to  those  who  have  learned  by 
experience  that  microscope- work,  on  the  average,  can  be  more 
eafely  ordered  as  a  legacy  for  one's  heirs  than  with  any  reasonable 
expectation  of  its  being  received  in  time  to  be  of  any  use  to  him- 
eeir.  Besides  their  usual  forms  of  stand,  and  the  more  useful  ac- 
cessories, the  Spencers  announce  two  series  of  objectives, — a  series 
of  from  4  inch  to  T^  inch  focus,  of  extremely  large  angle  and 
price  to  match,  and  a  series  of  very  Judiciously  chosen  low  angles 
at  a  very  moderate  price.  The  name  of  Spencer  is  connected, 
more  radically  than  any  other,  with  the  development  of  the  modern 
high-angled  objective,  and  it  Is  interesting,  though  of  course  not 
decisive,  to  know  that  the  distinguished  workers  bearing  this  name, 
so  far  from  having  lost  faith  in  the  fact  or  the  utility  of  extreme 
angles,  continue  to  announce  the  almost  incredible  angles  of  50° 
for  the  1  inch,  and  175°  for  nearly  everything  iVom  the  {  upwards. 
The  acceptance  of  the  term  ocular  in  place  of  eye-piece  is  a  nota- 
ble contribution  to  an  improved  nomenclature. 

MooNTiKO  Stained  Leaves. — Mr.  G.  Pim  exhibited,  at  the 
January  meeting  of  the  Dublin  Microscopical  Club,  leaves  mounted 
in  Deane's  Gelatine,  which  were  so  transparent  that  the  tissues 
throughout  could  be  readily  examined  by  merely  focussing  down 
to  the  required  level.  They  were  bleached  in  a  solution  of  chlo- 
rate of  potash,  one  drachm  to  half  an  ounce  each  of  water  and 
nitric  acid,  and  after  washing  stained  with  carmine  solution. 

CoLORiHo  Matteb  OF  "  Red  SNOW." — This  minute  vegetable 
organism,  P)Otococcus  nivalis,  whose  growing  form  Is  green,  but 
whose  bright  red  resting  spores  have  given  to  it  its  familiar  name, 
haa  been  recently  examined  under  the  micro-spectroscope  by  Dr. 
J.  G.  Hunt,  who  states  that  its  coloring  matter  leaves  unchanged 
the  red,  orange  and  yellow  portions  of  the  spectrum,  but  entirely 
absorbs  the  violet  portion. 
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The  meeting  of  the  Britisei  Assoctation  fob  the  Adtahceuziit 
OF  SctENCB,  held  at  Bristol  during  the  last  week  in  Angost,  is 
pronounced  a  decided  saccess  in  all  of  its  many  sections.  Over 
2300  persons  belonging  to  the  Association,  consisting  of  members, 
associates  and  ladiee,  were  present)  and  a  very  large  number  of 
papers  were  read,  many  of  the  sections  holding  until  tbe  last  hour 
of  the  meeting.  The  arrangements  of  tbe  committees  having 
chaise  of  the  meeting,  and  the  hospitality  of  tbe  citizens  of 
Bristol,  are  said  to  have  been  all  that  could  be  desired.  The 
address  of  the  President,  Sir  John  Uawkshaw,  is  most  instructive 
and  interesting,  and  tbe  addresses  of  the  several  gentlemen  pre- 
siding over  the  sections  are  what  would  be  expected  of  men  so 
distinguished  in  their  respective  departments.  We  cannot  do 
better  than  to  advise  our  readers  to  peruse  the  very  fiill  reports 
of  the  addresses  and  more  Important  papers  given  in  "Nature," 
for  Sept.  2,  and  following  numbers. 

Tbe  next  meeting  will  be  held  In  Glasgow,  on  Sept.  6,  1876, 
under  the  presidency  of  Sir  Robert  Cbristison. 

An  Ohio  State  ARCHiEOLOGiCAL  Comvemtion,  was  organized 
at  Mansfield,  Ohio,  on  Sept.  1.  We  have  only  seen  an  accoont  of 
the  proceedings  of  the  first  day,  and  do  not  yet  know  what  results 
were  attained  towards  a  permanent  organization.  About  flfLy  dele* 
gates  were  present.  Papers  were  read  and  discussed  and  speci* 
mens  exhibited. 

Tbe  French  AssoctATtoK  for  the  Advakcembnt  of  Science, 
held  its  meeting  at  Nantes,  during  the  last  of  August,  and  was 
largely  attended.  Many  papers  were  read  in  the  several  sections 
and  the  meeting  was  regarded  as  quite  snccessfhl.  Full  reports  are 
given  in  the  "Hevue  Scientiflque"  for  Aug.  28,  and  following  weeks. 

Tub  Iowa  Acadehi  of  Sciences  was  organized  in  August  last. 

Its  headquarters  will  be  at  Iowa  City.    Tbe  present  officers  are  :— 

PremderU,  Prof.  Bessey,  of  Ames ;  Vice  Preaident,  Dr.  Middleton,  of 

Davenport ;  Secretary  and  Treasurer,  Prof.  Preston,  of  Iowa  City. 
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ADDBESS 

or 

PROF.    H.    A.    NEWTON* 

TICE  PRE8IDEST  VOR  SECTION   A. 


Members  or  the  American  Asbociation  for  the  Advancb- 
UENT  OF  Science  : 

I  TBANK  yon  heartily  Tor  the  honor  you  have  done  me  in  callisg 
me  to  preside  over  this  section. 

The  first  of  the  subjects  named  as  belonging  to  section  A,  is 
mathematics.  In  the  few  words  I  shall  say,  I  wish  to  ask  for  that 
branch  the  real  primacy  nhicb  has  thus  in  form  been  given  to  it. 
I  plead  for  more  study  of  mathematics  by  American  meu  of 
science. 

I  do  not  speak  of  its  place  in  education.  Whatever  interest  Ve 
may  have  in  schemes  of  education,  we  are  not  discussing  them 
here.  That  there  has  been,  and  is,  a  notable  lack  in  the  amount 
of  American  contributions  to  mathematics  has  been  ro  fully  shown 
by  my  predecessor  in  this  oSlce  in  a  recent  number  of  a  leading 
review,  that  I  need  not  repeat  the  story. 

It  is  not,  perhaps,  to  be  wondered  at  that  in  a  new  country  its 
flora  and  fauna,  its  physical  and  geological  features,  should  have 
more  attraction  at  first  than  the  exact  sciences.  Then,  too,  there 
have  been  in    this  country  large  rewards  to  labor,  especially  to 
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skilled  labor.  Livings  and  prizes  have  enticed  men  to  work  where 
practical  results  are  directly  in  vlen,  in  the  applied  rather  than  Id 
the  pure*  mathematics. 

But  whether  these  reasons  or  others  have  caused  it,  the  unpleas- 
ant Tact  is  that  the  American  contributions  to  the  science  of  quan- 
tity have  not  been  large,  Thfoe  or  four  volumes,  a  dozen  memoirs, 
and  here  and  there  a  fruitful  idea  having  been  selected  from  them, 
there  is  led  very  little  that  the  world  will  care  much  to  remember. 
I  refer,  of  course,  to  additions  to  our  knowledge,  not  to  the  orderly 
arrangement  of  it.  To  make  flrst-ratc  text-books,  or  manuals,  or 
treatises,  is  a  work  of  no  mean  onlcr,  and  I  would  not  underesti- 
mate it.  In  pood  mathematical  text-hooka  we  need  not  fear  com- 
parison with  any  nation.  But  bo  few  atlditions  have  been  made  to 
our  knowledge  of  quantity,  that  I  fear  that  the  idea  has  been  quite 
general  among  us  that  the  mathematics  is  a  finiahe<l  science,  or  at 
least  a  stationary  one,  and  that  it  has  few  fertile  fields  inviting  labor, 
and  few  unlrodden  regions  to  be  explored.  Hence  many  bright 
minds,  capable  of  good  work,  have  acted  as  though  the  aritiimetic, 
the  algel)ra,  and  llie  mechanics  which  they  studied  covered  all  that 
is  known  of  the  science.  Instead  of  going  on  in  some  path  out  to 
the  bounds  of  knowledge,  as  they  had  perhaps  the  ability  to  do, 
they  dug  in  the  beaten  highways,  and  with  care  planted  seed  there, 
hoping  for  fruit.  How  much  such  ill-directed  thought  baa  been 
spent  on  the  tlieory  of  numbers,  on  higher  equations,  on  the  theory 
of  the  tides,  &c.,  which  if  rightly  expended  on  some  untrodden 
though  humble  field  of  the  science,  might  liave  addeil  really  to 
human  knowledge!  -And  yet  hardly  any  science  can  show  on  the  ' 
whole  a  more  steady  progress,  year  by  year,  for  the  last  fifty  years, 
or  a  larger  and  healthier  growth,  than  the  science  of  quantity. 
Here  too,  as  in  every  other  science,  the  larger  the  field  that  has 
been  acquired,  the  longer  its  boundary  line  from  which  laborers 
may  work  out  into  the  region  beyond. 

An  individual  may  wisely  neglect  one  science,  in  order  lo  work 
in  anotjier.  But  a  nation  may  not.  For  the  healthy  growth  of  all, 
each  science  should  be  fostered  in  its  due  proportion.  But  the 
maliiematics  has  such  relations  with  other  branches,  that  neglect 
of  it  must  work  in  time  wider  injury,  I  believe,  to  the  cause  of 
science,  than  neglect  of  any  other  branch.  I  will  give  a  few 
reasons  for  this  belief. 

First,  I  appeal  to  your  experience.  Am  I  wrong  in  supposing  that 


Digit  zed  by  Google 


VICE  president's  address.  579 

each  of  you  has,  at  one  time  or  another,  been  arrested  l>y  lack  of 
Bufficient  knowledge  of  the  matliematics  in  a  line  of  research  that 
seemed  promising?  Wpul<J  not  each  of  yon  join  me  in  urging  a 
young  student  in  almost  any  branch  of  science  to  acquire  first  of 
all  such  a  knowledge  of  geometry,  analysis,  and  mechanics,  that 
the  main  ideas  in  them  shall  ever  be  familiar  to  him,  and  their  pro- 
cesses at  need  be  easily  recalled?  Certainly  so  often  has  the 
regret  of  a  want  of  such  knowledge  been  expressed  to  me  by 
successful  men  of  science,  that  1  have  little  doubt  of  your  answer. 

Again,  1  argue  from  a  natural  law  of  succession  of  the  steps  of 
discovery  in  the  exact  sciences.  We  first  see  differences  in  things 
apparently  alike,  or  likeness  in  things  apparently  diverse,  or  we 
find  a  new  mode  of  action,  or  sorao  new  relation  supposed  to  be 
that  of  cause  and  effi'cl,  or  we  discover  some  other  new  fact  or 
quality.  We  frame  hypotheses,  measure  the  quantities  involved, 
and  discuss  by  ronthematics  the  relations  of  those  quantities.  The 
proof  <tr  disproof  of  the  hypotheses,  most  frequentlj'  depends  upon 
the  ogreemont  or  discordance  of  the  quantities.  To  discover  the 
new  facts  and  qualities  has  somotiines  been  thought  to  be  higher 
work  than  to  discuss  quantities,  and  perhaps  it  is.  But  at  least 
quantitative  analysis  follows  qualitative.  It  is  after  we  have 
learned  what  kind  tbat  we  begin  to  ask  how  muck.  The  investi- 
gator is  lame  if  lie  is  not  prepuced  to  follow  up  the  discovered 
relations  of  the  quantities. 

Again,  throughout  the  sciences  of  this  section,  the  laws  are  more 
and  more  assuming  a  mathematical  fofm.  In  plivsics  T  need  hardly 
mention  the  increasing  rule  which  rational  mechanics  is  acquiring 
in  reducing  classes  of  phenomena  to  varieties  of  forces  and  motions. 
In  chemistry,  mathematical  laws  must  govern  the  combinations  of 
tbe  elements,  both  in  the  processes  and  in  the  results  of  chemical 
anion.  Tbough  we  may  not  now  e.\plain  chemical  action  as  one 
branch  of  mechanics,  yet  the  mathematical  sciences  of  beat  and 
light  cannot  be  made  complete  without  extending  mathematics 
over  large  provinces  in  chemistry.  Even  in  the  sciences  of  sec- 
tion B,  the  mechanical  and  other  quantitative  ideas  are  gaining  a 
sure  place, 

Tbe  unwisdom  of  neglecting  the  mathematics  is  again  seen  by 
considering  some  ot  the  problems,  which  appear  to  be  in  their  na- 
ture capable  of  a  mathematical  solution.  To  explain  by  tbe  ac- 
cepted laws  of  rational  mechanics  all  tbe  forces  and  motions  of  the 
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ultimate  particles  of  matter,  of  iDorganic  matter  even,  may  verp 
well  be  beyond  the  powers  of  the  human  mind.  But  that  some  of 
those  forces  and  motions  will  be  explune^l,  even  at  an  early  day, 
seems  to  be  almost  certain.  So  the  essential  difference  in  the 
chemical  elements  may  not  be  beyond  discovery  and  explanation. 
Each  line  in  the  spectrum  baa  its  definite  plade,  and  those  places 
are  the  results  of  certain  laws  of  structure  of  the  substance  that 
gives  tbe  spectrum,  and  of  its  consequent  action  upon  the  light 
that  comes  ft^>m  or  traverses  the  substance.  The  time  seems  near 
for  a  Kepler  who  shall  formulate  those  laws,  and  for  a  Frincipia 
which  shall  unite  them  in  their  most  general  mathematical  espres- 
sion.  In  like  manner  along  the  line  that  is  astronomy  and  physics 
separates  the  unknown  from  tbe  known,  there  are  hundreds  of 
questions  whose  solution,  if  they  are  to  be  solved  at  all,  must  be 
in  part  mathematical. 

It  is  with  some  hesitation  that  I  leave  the  more  familiar  ground 
of  this  section  and  speak  of  the  laws  of  quantity  in  the  other 
sciences.  But  there  is  good  raason  apparent  to  even  the  outside 
observer,  for  tbe  belief  that  the  mathematics  will  in  the  fliture 
(of  course,  in  some  cases,  the  very  distant  future)  have  mucb  to 
do  in  fields  from  which  it  is  now  very  properly  shut  out.  Indi- 
rectly, througl)  physics,  it  has  already  a  foothold  in  some  of  them. 

Political  economy  is  in  its  ultimate  nature  a  branch  of  applied 
mathematics,  and  even  in  its  present  condition  we  are  entitled  to 
distrust  the  guidance  in  it  of  one  who  has  not  clear  conceptions  of 
tbe  relations  of  quantity.  Ift  fact,  moat  of  the  questions  in  social 
science  seem  to  have  a  two-fold  character,  the  one  moral,  and  the 
other  mathematical.  In  geology  how  many  problems  are  rising 
into  importance  whose  solution  depends  upon  mathematics  I  The 
geometiy  of  animal  and  vegetable  forms  is  a  subject  as  yet  almost 
untouched  by  the  mathematician.  Yet  in  the  nature  of  tbe  case 
each  form  is  the  result  of  definite  forces,  and  similarity  and  law  in 
the  forms  represent  like  properties  in  tbe  forces  producing  tbem. 

There  is,  moreover,  n  lai^e  possible  field  of  applied  mathematics 
in  the  science  that  shall  explain  the  relations  between  the  facts  of 
the  outside  world  and  the  impressions  which  tbcy  make  through  the 
organs  of  sense  on  the  mind.  The  Greeks  solved  practically  one  of 
its  problems  when  they  made  tbe  lines  of  the  Parthenon  curved 
that  they  might  appear  straight.  Anotber  is  met  by  the  astrono- 
mer when  he  has  to  apply  to  his  own  observations  a  personal 
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equation.  When  we  can  explain  the  correction  which  one  color 
needs  ttecanse  of  its  nearness  to  another  color,  we  may  perhaps 
have  more  hope  of'  applying  to  color  a  unit  of  measure,  and  so 
treating  of  its  quantity.  Music  has  its  mathematical  basis,  and 
difTerences  in  sounds  have  submitted  to  analysis  and  measurement. 
The  physiological  theories  of  vision  and  hearing  must,  as  they 
develop  by  experiment,  furnish  many  problems  to  be  solved  by 
mathematics. 

Even  in  the  sciences  beyond  the  domain  of  this  Association 
there  is  some  evidence  of  the  sovereignty  of  number  and  measure. 
Some  of  those  who  have  most  thoroughly  studied  the  theory  of  the 
beautiful,  believe  that  mathematical  laws  will  yet  be  found  to  lie 
at  the  basis  of  that  theory.  The  recognition  of  a  more  and  a  less 
in  all  our  mental  powers,  impressions,  and  actions ;  of  a  law  of 
obedience  to  the  strongest  motive ;  of  an  inseparable  connection 
of  the  greatest  good  with  right  moral  action  j  what  are  these  but 
the  indications  of  the  existence  of  quantitative  laws  in  mental  and 
moral  sciences? 

That  there  is  a  growing  conviction  that  mathematical  relations 
run  through  all  subjects  of  thought  is  proved  by  the  increasing  use 
of  the  word  force.  Men  speak  of  vital  forces,  mental  forces, 
moral  forces,  social  forces,  force  of  will,  force  of  passions,  of  af- 
fections, of  appetites,  force  of  words,  force  of  public  opinion,  force 
of  conscience,  force  of  character,  and  so  on,  through  all  the 
range  of  thought.  The  word  force  can  hai-dly  be  used,  even  as  a 
metaphor,  without  Implying,  to  some  extent,  the  idea  of  a  cause 
and  an  effect,  each  possessing  ttie  attribute  of  quantity,  and  each 
related  quantitatively  to  the  other,  though  we  cannot  in  our  pres- 
ent ignorance  measure  the  one  or  the  other. 

Is  all  this  a  mere  fancy,  or  a  day-dream  of  the  imagination, 
rather  than  a  sober  conception  of  science  fitted  to  this  occasion  ?  If 
it  BO  seems  to  you,  look  at  the  actual  history  of  one  kind  of  quantity, 
that  of  probability.  Quantity  of  probability  differs  from  most 
kinds  of  quantities,  in  that  it  is  an  impression  on  the  mind  that  has 
no  necessary  correspondence  with  the  facts  of  the  outside  world*. 
It  ts,  to  use  the  mathematical  term,  a  function  of  finite  knowl- 
edge, depending  for  its  magnitude  entirely  upon  what  we  know, 
or  think  we  know,  changing  with  every  accession  of  knowledge, 
real  or  supposed,  becoming  certainty  in  the  presence  of  full  knowl- 
edge, and  haviug  no  existence  where  there  is  no  knowledge  at  all. 
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This  menial  impression  of  the  more  and  the  less  probable  mathe- 
maticiaas  learned  to  measure.  Its  theory  was  first  iipplied  to 
simple  games  of  chance,  but  it  has  groirn  in  these  tno  hundred 
years  until  it  is  now  the  firm  basis  on  wtiich  rest  pecuniary  eon- 
tracts  for  many  thousands  of  millions  of  dollars  in  insurance.  It 
guides  and  controls,  by  the  method  of  least  squares,  approsiniate 
measurements  in  all  branches  of  exact  knowledge,  and  going  over 
into  mental  science  requii'es  logic  to  be  rebuilt  from  the  bottom. 

Has  the  thought  arisen  in  any  of  ijoiir  minds  that  this  idea  of 
a  possible  extension  of  the  science  of  quantity  is  derogatory  to 
those  other  sciences  over  whose  dumaius  it  may  some  time  claim  a 
qualified  sovereignity — that  it  puts  the  good  and  the  beautiful 
even  alongside  of  the  masses  which  we  weigh  and  the  bulks  which 
we  measure?  Pure  mathematics  is  not  a  science  of  matter.  It  is  a 
mental  scieuce,  dealing  solely  with  mental  conceptions.  I  am  in- 
clined to  accept  Prof.  Peirce's  extension  and  definition  of  it,  that  it 
is  the  science  that  draws  necessary  conclusions.  But  however  we 
may  extend  or  limit  the  science,  it  expresses  necessary  laws  of  our 
thinking,  and  it  is  not  derogatory  therefore  to  our  higliest  knowl- 
edge that  it  is  made  subject  to  it.  Moreover,  our  conceptions  of 
the  Creator  become  higher,  as  we  are  led  on  by  our  studies  to  em- 
phasize the  words  of  the  Hebrew  wise  man,  "  Thou  hast  put 
together  all  things  in  measure,  and  in  number,  and  in  weight." 
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Havinq  left  the  worms,  we  eimie  now  to  a  more  circumscribed 
group  of  articulated  animals,  in  which  the  jointed  body  is  protected 
by  a  more  or  less  dense  tegument  bearing  jointed  organs.  The 
baraacles,  water  fleas,  shriinps  and  crabs  arc  tolerably  familiar 
forms,  and  therefore  we  will  not  panse  to  ilisciiss  the  anatomy  and 
classification  of  tliese  animals,  merely  premising  our  account  of 
their  development  with  the  following  tabular  view  of  the  main 
divisions  of  the  group : 

CRUSTACEA. 

SUBCLASS  I!. 

MKHoarouATA  <KIng  Crib). 


OBTEtAcouA  (BiTiilved  Waler-flcsal. 
CoPBPODA,  incluiling  Sn-HDNOHTOM*. 

ClBHIFElIU      InCludiDg      KUTZOCEI'Hl 

(BbtdkIcb}. 

Development  of  the  Barnacles.  Before  we  turn  to  the  life-his- 
tory of  tlie  barnacles,  let  us  look  for  a  moment  at  the  nimie  of 
development  of  those  strange  parasites,  the  Uliizocephula,  wlioae 
lur^■a^  feet  become  by  a  retrograde  process  of  development  con- 
verted into  long  irregular  root-like  extensions  which  ramify  in  the 
body  of  their  boat.  The  animal  itself,  as  it  adheres  by  means  of 
its  root-like  feetto  the  under  side  of  the  abdomen  of  the  crab  on 
which  it  lives,  would  be  readily  mistaken  for  a  large  .wart  or 
aausage-like  bnnch.  This  sbai>eless  mass  is  the  mature  Rliizo- 
cpphalon,  apparently  the  last  term  in  the  aeries  of  dcgradational^ 
forms  so  nnmeroua  among  the  lower  Crustacea.  This  sac-like  body 
is  filled  with  eggs. 

After  total  segmentation  the  embryo  rapidly  grows  and  batebea 
in  an  oval  form  with  no  distinct  head,  bnt  with  an  oval  sbield-like 
diac  covering  the  insertion  of  the  three  paira  of  jointed  swimming 
feet,  ending  in  long  bristles  which  aid  in  locomotion.  Tliis  larval 
RbizocephaloQ  is  comparable  with  the  young  of  the  watcr-fleaa  or 

(683) 
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copepods,  called  "Naupliae'  (see  also  Fig.  256),  but  diSera 
fVom  tbejp  id  the  shield-like  expansion  of  the  body,  and  in  the 
presence  of  a  distinct  abdomen  ending  in  a  movable  caudal  fork. 
But  however  well  developed  is  the  body  generally,  the  young  root- 
barnncles,  as  we  may  term  them,  have  no  mouth,  or 'so  far  aa 
known,  stomach  or  intestine,  so  that  after  swimming  about  fteely 
for  a  few  days,  they  change  into  the  "pu|w"  state,  in  which  they 
bear  a  remote  resemblance  to  the  bivalved  Ostracodes. 

The  broad  shield  of  the  larva  has  now  become  folded  blether 
like  the  covers  of  a  pamphlet,  enclosing  the  body  of  the  pupal 
root-barnacle.  The  foremost  limbs  (to  avail  ourselves  of  Fritz 
MiJller's  description  iu  his  "Facts  for  Darwin")  have  become 
transformed  into  very  peculiar  adherent  feet  (prehensile  antennro 
of  Darwin).  From  the  ends  of  these  feet  grow  out  two  filaments 
which  are  possibly,  as  Uiiller  suggests,  the  "commencements  of 
the  future  roots,"  .  The  two  following  pairs  of  feet  are  rejected, 
six  pairs  of  forked  swimming  feet  have  meanwhile  grown  out  on 
the  abdomen,  while  the  tail  ends  in  two  short  appendages.  These 
pups  are  also  moitthlcss  and  soon  attach  themselves  by  means  of 
their  adherent  feet  to  the  abdomens  of  crabs  and  hermit  crabs. 
The  other  feet  drop  off,  the  filaments  grow  down  into  the  body  of 
their  host,  entwining  around  the  intestine  or  ramifying  through 
the  liver.  "  The  only  manifestations  of  life  which  persist  in  these 
non  plus  ultras  in  the  series  of  retrogress! vely  metamorphosed  . 
Crustacea,  are  powerful  contractions  of  the  roota,  and  an  alter- 
nate expansion  and  contraction  of  the  body,  in  consequence  of 
which  water  flows  into  the  brood-cavity  and  is  again  expelled, 
through  a  wide  orifice  "  (Miiller). 

Such  is  the  ordinary  history  of  a  Peltogaster  or  Saccniina,  but 
Mr.  Darwin  tells  na  of  another  form  {Gri/plophialua  mitnUus) 
which  undergoes  the  larval  state  in  the  egg,  hatching  in  tlie  pupa 
condition,  while  another  form  (a  species  of  Peltogaster?)  also 
leaves  the  egg  in  the  pupa  form. 

The  barnacle  has  a  somewhat  similar  life-history.  It  passes 
through  a  stage  of  total  segmentation  of  the  yolk  and  hatches  as 
a  Naoplius-like  frec-swimraing  larva,  but  differs  from  the  Rhizo- 
cephalus  larva  in  having  a  mouth,  stomach  and  intestine,  while 
the  Ixxly  is  covered  by  a  triangular  shield,  the  anterior  corners  of 
which  are  prolonged  into  horns,  while  the  posterior  angle  extends 
beyond  the  tail,  the  forked  abdomen  hanging  down  below  tbis 
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lODg  Bpine.  The  anterior  feet  (correapoDding  to  the  anterior  an- 
tennie)  are  simple,  while  the  two  pairs  of  pofite|ior  feet  are  forked, 
ending  in  long  bristles. 

These  well  armed  creatares  awim  vigorously  about  on  the  sur- 
face of  the  water  for  a  season,  mouUing  several  times  before  as- 
suming  the  bivalve,  pupal  condition. 

The  pupa  ia  almost  identical  in  appearance  with  the  bivalved 
Sacculina,  having  no  mouth,  and  with  a  similar  arrangement  of 
limbs,  except  that  no  filaments  are  developed  on  the  anterior  pair 
of  limbs,  and  they  possess  a  pair  of  compound  eyes. 

The  pupal  condition  is  so  much  alike  in  the  two  groups,  as 
stated  by  Fritz  Muller,  that  we  scarcely  see  why  they  should  be 
separated  as  different  groups,  as  Muller  is  disposed  to  regard  tbem, 
but  prefer  to  consider  them  as  subordinate  groups  of  Cirripedia. 

The  shield  of  the  bivalved  "  pupal "  barnacle  becomes  converted 
into  the  multivalved  barnacle,  the  solid  shell  of  the  latter,  as  in 
the  true  sessile  barnacles  becoming  so  unlike  the  thin  bivalves  of 
the  pupa,  that,  as  is  well  known,  even  Cuvier  supposed  tbem  to 
be  mollusks.  though  there  was  the  jointed  feelers  and  the  articulate 
plaa  of  the  nervous  cord  as  witnesses  of  their  crustacean  affini- 
ties. The  swimming  feet  of  the  larval  barnacle  become  the  long 
slender  "  cirri "  which  serve  to  draw  in  the  food,  creating  currents 
setting  in  towards  the  mouth.  Strange  as  is  this  retrograde 
development,  we  shall  see  it  paralleled  among  the  fish  lice. 

To  sum  up,  the  barnacles  and  root-barnacles,  which  are  her- 
maphrodites, except  in  one  family  (Abdominales)  pass  through  the 
following  stages  of  development : 

1.  Morula. 

2.  Nauplius  or  larva. 

S.   A  bivalved  "  pupal "  stage. 
4.   Adult  retrograde  condition. 

LITERATURE. 
Thompion,   Zcrologlcal  lUMareliei  Bitd  tllaetratlDDB  I,  t.  ms-t9. 
BtirmeUlrr.   Beltrlitra  zar  NaluiKesclilchte  tier  Rankenniuer.   Berlin.  IBU. 
Danet*.    A  monagrapti  of  Iha  snbclMS  Cirripedia.    S  toIs.    London,  ISSl-M. 
MliOa-.rHlJi.    Die  EbliocspbaleD.    (Archlv  fUrKaturKeschlohte,  1661.) 
Van  Bentdtn,  E,    Kecherches  Inr  1' Embrjogf ale  del  Cruuac^.    III.    (Balletlu  de 
I'Acad.  Bo7..Belgtqae,  1870.) 

DevelopmetU  of  the  Copyrndt.  As  the  true  Copepods  and  their 
allies,  the  fish-lice  or  Siphonostomatous  Copepods,  travel  the  same 
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develnp mental  road  until  the  larvnl  atnge  is  coropteted,  the  early 

stajjes  lieie  deseribetl  apply  to  the  species  of  both  groups.    The 

embfvonic  develop  meat,  liowevcr,  is  very  simple.     The  seses  are 

rtj.  ill.  distinct,  and  the  females  (Fig.  :^35,  Cy- 

clops  qiiadricoDiis,  ntlcr  Clark)  in  many 

cases  swim  about  as  seen  in  the  Bgiire, 

with  a  sac  of  eggs  attached  to  each  side 

of  the  body. 

The  embryo  in  those  species  of  Cope- 
pods  which  have  been  examined,  is  forme<l 
in  the  foUoiving  manner,  as  observed  by 
E.  Van  Beneden. 

The  egg  undergoes  total  segmentation, 
resulting  in  a  layer  of  Mastodertuic  cells 
surrounding  the  yolk.  These  cells  in- 
crease in  length  on  one  side,  forming  the 
blastodermic  disc,  or  '■  primitive  streak." 
On  the  ventral  surface  of  this  disc.,  viz., 
the  side  pointing  outwards,  the  three  pairs 
of  limbs  arise  simultaneously,  and  the 
Nanplius  (or  larva)  directly  hatches,  its 
body  more  or  less  oval  and  rounded. 

In  this  simple  condition,  with  no  sepa- 
ration of  the  body  into  a  head- thorax  or 
abdomen,  and  with  a  simple  unpaired  eye 
'""'"■  and   a   lubrum,   it  swims  around.     The 

farther  transformations  can  be  traced  by  any  one  who  will  take 
the  pains  to  keep  these  water-fleas  in  .iquaria. 

Before  the  larval  Copepod  leaves  the  egg  it  moults  twice ;  the 
first  is  the  "  blastodermic  skin  "  secreted  by  the  blastodermic  cells 
and  exuviated  before  the  limbs  bud  out.  This  blastodermic  moult, 
comparable  to  the  serous  membrane  of  Arachnides  and  the  true 
insects,  has  been  observed  by  Van  Bcneilen  to  bo  the  larval  mem- 
brane of  Gammarns,  and  he  has  recognized  it  as  surrounding  the 
embryo  of  Sacciilina,  Lrptomora,  Capi-ella,  Nebalia  and  Crangon. 
The  second  or  Xanpli.in  moult  takes  place  after  the  larval  form 
is  att:dned,  but  before  the  emnryo  hatches.  The  skin  peela  off 
when  the  appendages  are  of  a  certain  length  and  before  they  are 
joint  d. 

At  ihc  moment  of  birth,  sayS  Van  Beneden,  the  appendages 
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Fig.  236, 


are  distinctly  jointed  and  provided  with  siinple  or  branched  bris- 
tles. The  alimentary  caoal  is  distinct,  so  is  the  eye;  and  the 
nerve-ganglion  is  recognizable,  while  the  blood  circu- 
lates  in  the  body-cavity. 

While  most  Copepods  leave  the  egg  in  this  per- 
fected, Nftupliua  condition,  the  embryo  Anchorella  and 
Hessia,  accorJing  to  the  researches  of  Van  Benedeu, 
pass  through  a  Nanplius  state  in  the  egg,  then  three 
pairs  of  abdominal  feet  grow  out,  and  an  abdomen, 
consisting  of  five  well  marked  segments,  is  differenti- 
ated from  the  cephalothorax.  This  stage  is  called  tlie 
cj-clopian  stage  l>y  Van  Beneden.  Now  tliis  embry- 
onic stage  of  the  Lcru^ans,  or  fish  lice,  corresponds 
to  the  stages  undergone  by  tjie  free  swimming  young 
of  Cyclops  and  otlier  Copepods. 

The  Nanplius  of  Cyclops  in  growing  to  maturity 
elongates,    mouth-appendages,    abdominal    segments 
^    and  appendages  arise  after  successive  moults,  until 
the  adult  form  is  atluiiied. 

In  the  parasitic  genera,  tlie  larva  is  either  a  Nau- 
pUus.as  inAchtheresandChoudracanthus  (in  Actheres 
the  young  has  but  two  pair  of  appendages)  or,  as  in 
Anchorella  and  others,  a  ej'clops-llke  being,  which 
after  swimming  around  for  awhile  fastens  fir-  M- 

Itself  by  its  appendages  to  the  gills  of 
some  fish.  Then  begins  the  race  lie- 
tween  the  organs  of  vegetative  and  ani- 
mal life,  the  former  far  outstripping  the 
latter.  As  in  the  Lerneea  of  the  cod  tlie 
appendages  grow  deep  into  the  flesh  of 
its  host  like  twisted  and  gnarled  roots,  I 
while  the  shapeless  sac-like  body  is,  as  J 
in  the  Sacculina,  a  simple  sac  filled  with 
eggs.  Or  the  body  is  still  without  seg- 
ments, as  in  Lemeonema  radiata  (Fig. 
236,  from  Verrill's  Report)  and  ends  in 
two  attenuated  ovaries  ;  or  as  in  Actheren 
Carpenteri,  Fig.  237  (from  Ilayden's  Re-  nst,  Ioubo. 

port),  which  lives  on  trout,  the  deformation  is  less,  and  the  body 
is  divided  into  a  head  and  abdomen,  the  latter  in  the  female  bear- 
ing two  egg-sacs. 
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To  recapitulate  the  changes  undei^ne  by  the  Copepods  in 
attaining  maturity,  they  pass  through  the  following  phases  of 
development : 

1.  Morula. 

2.  Nnuplius. 

3.  Cyclopian  (in  certain  genera  embryonic)  etage. 

4.  Adult  Copepod,  in  some  forms  being  a  degraded  more  or  leas 
amorphous  parasitic  condition. 


Nortfnunm.  Mikrographlsctae  Bellrii^  larNalnrgegchlclitederWlrbeUosenTlilnti. 
Barlln.  1833. 

C'lau.  Ueber  den  Baa  uad  die  Entwlcklung  eialger  pumeltiMber  CruBUccen. 
CuKi,  18SS. 

fan  Btntdm,  E.  RechcrdiES,  IV.  (BnU.  Aosd.  BnixelleB,  1870.)  See  >1»  FriU 
UUUer^  Ftru  far  Daralo.    Tnqel'tioo.    Londan,  Itns. 

Development  of  the  Ostracodet  and  Cladocera.  Of  the  life-his- 
tory of  the  bivalved  Oatracodes  we  only  know  from  Glaus'  studies 

Fig.  138. 


that  "the  youngest  stages  are  shell-bearing  Nauplius  forms."    It 
seems  evident  that  these  creatures  undergo  no  metamorphosis. 

Of  the  development  of  the  Clftdocera,  such  as  the  fresh-water 
Daphnia  and  Sida  (Fig.  238,  fVom  Hayden's  Survey)  we  have 
more  certain  knowledge.    The  eggs  are  borne  by  the  females  in 
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eo-callcd  brood-cavitien  on  the  back  under  the  shell.  The  femalea 
bring  forth  two  sorts  of  egga,  i.e.,  the  "summer  eggs,"  which  are 
laid  by  asexual  females,  the  males  not  appearing  until  the  autumn, 
when  the  females  lay  the  fertilized  "  winter  eggs,"  whieh  are  sur- 
rounded by  a  very  tough  shell. 

Dohrn  observed  the  development  of  the  embryo  in  the  summer 
eggs.  At  first  the  embryo  hag  but  three  pairs  of  appendages, 
representing  the  antennie  and  two  pairs  of  jaws.  It  is  thus  com- 
parable with  the  NaupHus  of  the  Copepods,  and  thds  the  Cladocera 
mny  be  said  to  pass  through  a  Nauplius  stage  in  the  egg. 

Afterwards  more  limbs  grow  out,  until  finally  the  embryo  is 
provided  with  the  full  number  of  adult  limbs,  and  hatches  in  the 
form  of  tlie  mature  animal,  undergoing  no  farther  change  of  form. 


LITEBATDRE. 
;r  Ban  uni  EctirlcUnng  der  A 


urapoden.    Lelgiiig, 


Development  of  the  King  Cnil  (Limulus).  Here  we  must  turn 
aside  from  the  true  Crustacea  to  study  the  development  of  the 
king  crab,  so  unlike  in  its  organization  to  the  normal  Crustacea, 
and  remarkable  for  being  an  ally  of  the  trilobltes. 


Embtyo  of  King  Crab. 

Unlike  most  Crustacea  the  female  king  crab  buries  her  eggs  in 
the  sand  between  tide  marks,  and  there  leaves  them  at  the  mercy 
of  the  waves,  until  the  young  hatch.  The  eggs  are  laid  between 
the  end  of  Mny  and  early  in  July,  and  the  young  are  from  a  mouth 
to  six  weeks  in  hatching. 

After  fertilization  the  yolk  undergoes  partial  segmentation, 
much  as  in  the  insects.  When  the  primitive  disk  is  formed  (much 
aa  in  the  spiders  and  certain  crabs)  the  outer  layer  of  blasto- 
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dermic  cella  peels  off  soon  after  the  limbs  begin  to  appear,  and 
tliie  c-onstitiitcs  tlie  serous  mcmbraDC  (Fig.  23D,  am)  which  is  like 
that  of  insects. 

Then  the  limbs  bud  out,  the  s\x  pairs  of  cephalic  limbs  appear 
at  once  as  in  Fig.  239.  Soon  after  the  two  basal  pairs  of  abdomi- 
nal leaf-like  feet  arise,  the  abilomen  becomes  separated  from  the 
front  region  of  the  body,  and  the  segments  arc  indicated  as  in  Fig. 
240,  A  later  stage  is  signalized  by  the  more  higlily  developed 
dorsal  portion  of  the  embryo,  an  increase  in  size  of  the  abdomen, 
and  the  appearance  of  nine  distinct  abdominal  segments.  Tbe 
segments  of  tlie  eephalo thorax  are  now  vcrj'  clearly  defined,  as 
also  the  division  between  the  cephalothoras    and    abdomen,  the 

Fig.lll.  ■■  Fig.SW. 


Klnjf  ctab  HlioiUy  berure  hoCcblng;  triliibUlc  ttngv. 

latter  being  now  nearly  as  broad  as  tbe  cephalot boras,  the  sides 
of  which  aie  not  spreail  out  as  in  a  later  stage. 

At  this  stage  the  egg-shell  has  split  asunder  and  dropped 
off,  whie  the  sorons  membrane  has  increased  in  size  to  an  iinnsunl 
extent,  several  times  exceeding  its  original  dimensions  and  is  filled 
with  sea  water  in  whioli  the  embryo  revolves. 

At  a  little  later  period  the  embryo  throws  off  an  embr)"onal 
ikin,  the  thin  pellicle  floating  aliout  in  the  egg.  Still  later  in  the 
life  of  the  embryo  the  claws  are  develope<],  an  additional  rudi- 
mentary g'll  appears,  and  the  abdomen  grows  broader  and  larger, 
with  tlie  segments  more  distinct ;  ibe  heart  also  appears,  being  a 
pale  streak  along  tlie  middle  of  the  back  extending  from  the  front 
edge  of  the  bead  to  the  base  of  tlie  abdomen. 

Just  before  hatching  tbe  bea< '.-region  spreads  out,  the  abdomen 
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beiDg  a  little  more  than  lialT  as  wide  as  the  ceplmlothorax.  The 
two  com|>ound  ejes  and  the  pair  of  ocfilli  ori  tbe  front  e<lge  of 
the  head  are  quite  distinct ;  llie  appeudages  to  tlie  gills  appear  on 
the  two  anterior  pairs,  and  the  legs  are  longer. 

The  resemblance  to  a  Trilobile  is  most  remarkable,  as  scon  in 
Figs,  'i-ll  and  242.  It  now  also  closely  resembles  the  fossil  king 
crabs  of  the  Carboniferous  formation  (Fig.  24a,  PrestwicJua  ro- 

FIs.  213.  T\ft.i». 


Pre..linch1 1.  Ehiik.Uiw. 

tvndalus,  244,  Eupro'<ii}>t  Dante,  from  Worthen's  Paleontology  of 
Illinois). 

In  nbout  six  weeks  fixtm  the  time  the  eggs  arc  laid  the  embryo 
hatches.  It  now  ditTers  ehiefly  from  the  previous  stage  in  the 
flMomon  being  much  larger,  scarecly  less  in  size  than  the  eephalo- 
thorax ;  in  the  obliteration  of  the  segments,  except  where  they 
are  faintly  indicated  on  the  cardiac  region  of  the  abdomen,  while 
the  gills  are  much  larger  than  before.  The  abdominal  spine  is 
very  rudimentary  ;  it  forms  the  ninth  abdominal  segment. 

The  reader  may  now  compare  with  our  figures  of  tbe  recently 
hatched  Limiihis,  that  of  Barrande's  larva  of  Tiiiiudeus  ornutus 
(Fig.  246,  natural  size  and  enlarged).  One  will  see  at  a  glance 
that  the  young  Trilobite,  born  without  any  true  thoracic  segments, 
and  with  the  head  articulated  with  the  abdomen,  closely  resembles 
the  young  Limulns.  In  Limnlus  no  new  segments  are  adiled  after 
1)irth  ;  in  ihe  Trilobites  the  numerous  thoracic  segments  are  addeil 
during  successive  moults.    The  Trilobites  thus  pass  through  a 
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well  marked  metamorphosis,  though  by  no  menns  so  rem&rkable 
as  that  of  the  Decapods  and  the  Fhjllopods. 

The  young  swim  bnskly  up  nnd  down  in  the  jur,  skimming 
about  on  their  backs,  by  flapping  their  gills,  not  bending  their 
bodies.  In  a  succeeding  moult,  which  occurs  between  three  and 
four  weeks  aOer  hutching,  the  abdomen  becomes  smaller  in  pro- 
portion to  the  head,  and  the  abdominal  spine  is  about  three  times 
as  long  as  broad.  At  this  and  also  in  the  second,  or  succt^eding 
moult,  which  occurs  about  four  weeks  after  the  first  moult,  the 
Pi?,  tu. 

Flff.WI. 


I.«iTa  of  Ibe  Kins  Cr>b. 

young  king  crab  doubles  In  size.  It  is  probable  that  specimens 
an  inch  long  are  about  a  year  old,  and  it  must  require  several 
years  for  them  to  attain  a  length  of  one  foot. 

The  stages  of  growth,  to  recapitulate,  are  as  follows  :  — 

1.  Peripheral  or  partial  segmentation  of  the  yolk. 

2.  No  true  Nauplius  stage,  but  the  six  legs  appear  simulta- 
neously. 

8.   Trilobitie  stage. 

4.  Adult  Limuluft  form  attained  before  hatching. 

LITERATURE. 
Faclard,    The  DeTelopmeui  of  Llmalaa  Pulj'plieinag     (Memoira  DoaloD  Socletf  or 
KMnral  History.    187j.) 

Conault  aleo  pnpen  b;  Lockwooil,  Dolirn,  >ni)  E.  Tan  Beaeden. 

Development  of  the  Phyllopods.  We  will  now  return  to  the  true 
Crustacea,  and  trace  the  mode  of  growth  of  the  leaf-fuoted  forms, 
beginning  with  Limnadia  (Fig,  548,  L.  Agasiizii  Packani,  in  Hay- 
den's  Report),  a  form  with  whose  development  we  are  acquainted. 
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These  shelled  crustaceans  live  in  pools  which  often  dry  up  in 
summer.  The  eggs  after  leaving  the  oviduct  are  arranged  above 
the  back  under  the  carapace,  where  they  remain  for  one  or  two 
days  ill  midsummer,  or  for  several  days  during  September.  The 
eggs  of  the  European  h.  Hermanm  are  irregular  in  form  and  en- 
closed in  a  solid  calearcous  shell  composetl  of  two  valves.  So 
thick  is  the  sbeil  that  Lerebonllet  was  unable  to  study  the  devel- 
opment of  the  embryo. 

The  young  are  liatehe<l  in  from  five  to  teu  days  after  the  expul- 
sion of  the  eggs  from  under  the  carapace.  The  freshly  hatched 
larva  is  a  naiipliiis.  with  the  body  rather  long  and  with  two  pairs 
of  appendages  bearing  bristles,  the  ante  or  pair  being  forked; 
there  is  a  single  eye  in  the  middle  of  the  head  and  an  enormous 
labrum.     Lereboullet  states  that  the  larvae  "have  a  great  rescm- 


Llmnadia  Agnsslill. 


blance  with  the  larvte  of  other  branchiopod  Crustacea,  among  oth- 
ersVitli  those  of  Branchipus  and  Artemia.  But  the  larvie  of  these 
two  genera  have  antenuae,  which  aro  wanting  in  the  larvte  of  Lim- 
nadia,  while  also  the  larvae  of  Artemia  liavo  no  labrum."  About 
the  beginning  of  the  second  or  third  day,  the  two  halves  uf  the  car- 
apace begin  to  grow  out  from  the  sides  of  the  base  of  the  abdomen. 
They  finally  unite  over  the  back  forming  a  sort  of  a  hinge,  and  at 
length  enclose  the  body,  with  the  exception  of  the  head  and  extrem- 
ity of  the  abdomen.  When  tlie  creature  is  fully  grown,  the  head 
and  tail  are  entirely  covere<l  by  the  shells  of  the  carapace.  I  have 
found  tlie  young  of  L.  AgamzH  about  half  a  line  in  length  in  a 
pool  on  Penikese  Island  early  in  August.  The  pool  a  few  days 
after  dried  up,  and  these  young  met  the  fate  so  common  to  these 
Fbyllopods,  but  the  eggs,  protected  by  their  solid  < 

AUER.  NATURAUaT,  VOL.  IX.  88 


Digit  zed  by  Google 


594  LiFE-inSTOitiES  of  the  okustacea  akd  insects, 


eriiig.  undoubtedly  witlistanii  the  desicoatiou  for  over  one  year, 
and  tliii3  tlie  species  is  preserved. 

TLc  InrvLiI  (levclwiiiuent  of  Apua  (Fig,  249,  A.  ceq'ialix  Packard, 
in  Hayileii'a  Itoporl)  has  been  studied  by  Zaddach.  We  know 
notiiing  of  llie  eniliryology  of  tliis  nnimal.  I  have,  however,  been 
able  to  discover  tlittt  llic  blastodermic  skin,  like  that  of  Limiilns, 
consists  of  a  single  layer  of  moulted  cells,  ^addach  represents 
the  cliorion,or  e-^g-sliell.  as  splitting  apart  just  as  in  Limnlus,  and 


A[>iiK  sqiinlM. 
the  embno  euiTonuded  by  an  inner  membrane,  which  is  the  blas- 
todermic skin. 

The  young  breaks  ont  of  its  blastodermic  skin  in  the  nanplius 
fun  |j  liMi  pairs  of  appendages.    Afler  a  moult  a  third  pair  is 

added  and  the  larva  appears  as  in  Fig.  250,  b.  The  uiiraerous 
foliai-eons  feet,  to  the  number  of  sixty,  are  added  during  subse- 
,4]uent  moults. 

Of  the  crabryological  development  of  Branchipus  and  Ai-temia 
(I'  y.  249,  A.  (jracitis,  after  Verrill)  we  also  know  not    ng.     The 
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young  is  liatcliod  in  a  nanpliua  condition  (Fig.  250,  a)  but  with 
three  pairs  of  limbs.  I  have  observed  a.  similar  nauplius-brood  in 
the  Artemia  ferlilis  of  Great  Salt  Lalie.  Fig.aso. 

As  in  Apns,  new  pairs  are  added  at  sub- 
sequent moults  until  tlie  adult  form  is 
attained.  Sicbold  has  shown  that  the 
summer  broods  of  females  reproduce  hj' 
budding,  as  is  probably  the  ease  in  Lim- 
nadia  aud  also  Urancliipus  and  Artemia, 
the  males  not  appearing  until  towards 
autumn,  though  I  have  found  males  of 
Artemia  fertitis  in  great  abundance  in 
Great  Salt  Lake  late  in  July.  Fig.  251 
represents  Brancln'pna  (Branch inectes) 
Cotoradensis  (Packard,  in  llayiien's  Re- 
port), the  female  being  distinguished  by 
the  short  clasping  .intcnnie,  and  the  long 
egg-sac  at  the  base  of  the  abdomen. 

The  Piiylloiwds,  then,  with  whose  embryological  development  we 
arc  not  acquainted,  after  hatching  pass  through  a  nanplius  stage, 
and  the  adult  condition  is  attained  after  a  number  of  moults.  ■ 


Larva  of  A  pi 


Hei 


Joty.  Hii'talrcirimpEtltCrii'it: 
Zadiinr-h.  DC  AiioiHn  i:nii<'.rlron 
Lmioullrt.  Observati.ms  s.ir 
mi.    <Aimiilea  ilea  Sc.  \ut. 


Development  of  Xebalia.  A  great  degree  of  interest  nttaeliea 
to  the  life-history  of  this  animal,  wliich  is  not  uncommon'  in  deep 
water  off  onr  coast.  It  is  n  relict  of  a  gronp  stilt  older  than  the 
king  crab,  being  represented  in  the  primordial  rocks  by  Ilymeno- 
caris,  and  in  lower  Silurian  strata  by  Disciuocaris  and  Peltocaris, 
and  in  the  upper  Silurian  by  Ceratiocaris  and  otlior  forms,  gigantic 
in  size  (some  of  them  being  about  seven  indies  long)  compared 
with  the  recent  Nebalia,  which  is  about  half  an  inch  in  length. 
Kebalia  is  regarded  by  Motsehnikolf  as  a  Doc.ipod ;  it  may  bj  re- 
garded at  least  as  a  connecting  link  between  the  lliyllopods  and 
Decapods,  aud  as  a  prophetic  type  preceding,  in  paleozoic  lime,  the 
introduction  of  the  mesozoic  Decapods. 

Judging  by  the  plates  of  Mi^tschnikolTs  memoir,  for  the  text  ia 
written  in  Russian  (a  sealed  language  to  us),  the  early  devclop- 
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ment  of  Nebalia  is  appiirently  identical  vith  that  of  Oniscas,  as 
studied  by  Bobretzkj,  and  probably  all  the  Tetrad ecapod a,  and 
also  with  that  of  perhaps  the  majority  of  the  Decapods.  As  in 
Oniscus  the  segmentation  is  partial,  the  blastodermic  cells  arising 
from  the  subdivision  of  a  polar  cell,  finally  forming  a  blastodermic 
disk  consisting  of  a  few  large  cells.  At  first  but  three  pairs  of 
appendages  arise ;  these  corresponding  to  the  two  pairs  of  an- 
tenoffi  and  the  third  to  the  mandibles.    At  this  period  the  abdo- 


BiuBcblnectes  CDlanulcnalB  loil  n-ont  vleir  oT  bead  of  the  nule. 


men  is  distinct  from  the  cephalothoras,  but  on  the  whole  the  em- 
bryo may  be  said  to  pass  through  a  nauplius  stage. 

Then  the  two  pairs  of  maxillce  and  two  pairs  of  feet  arise  si- 
multaneously, the  abdomen  increases  considerably  in  length,  when 
the  ten  other  pairs  of  foliaceous  feet  spring  forth.  Meanwhile 
the  bivftlvcd  carapace  grows  out  from  behind -the  eyes,  covering 
the  cephalothorax  and  base  of  the  abdomen.  The  young  hatches 
soon  after  the  shield  is  developed  and  the  further  changes  are  but 
slight. 

The  Nebalin,  then,  in  brief,  passes  through  the  following  stages : 

1.  Partial  segmentation  of  the  yolk. 

2.  Kauplius  stage  (in  the  egg). 

3.  Larval  form  like  the  adult ;  with  no  metamorphosis. 

LITERATURE. 


Developmenl  of  the  Telradecapods.    Much  good  work  has  been 
done  since  the  days  of  Eathke,  on  the  mode  of  growth  of  the  fresh 
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and  salt  water  aow-bugs,  etc.  (Isopoda),  and  the  beach  fleas  (Am-  , 
phipods).  The  development  of  the  Asetlus  aqacUicus  of  Europe 
has  been  studied  by  E.  Van  Benedeo.  He  found  that  the  seg- 
mentation of  the  yolk  is  partial ;  that  after  a  blastodermic  moult 
the  two  pairs  of  antennse  are  formed  before  the  mandibles  and 
maxillffi,  the  embryo  passing  through  a  Nauplius  phase.  At  this 
time  the  embryo  moulta  again.  Like  all  Tetradccapods  the  young 
hatch  in  the  form  of  the  adult,  there  being  no  metamorphosis.  Per- 
haps tlie  most  careful  study  of  the  embryology  of  the  higher  Crus- 
tacea, vith  the  improved  means  of  examination  instituted  mainly 
by  Kowalevsky,  is  that  of  Oniscus  murarius,  a  sow-bug,  by  Dr. 
N.  Bobretzky,  a  student  of  the  eminent  Russian  zoologist.  The 
following  is  au  abstract  of  his  paper.  The  egg  is  provided  with  a 
choiion  and  yolk  skin.  The  first  change  afier  fertilization  is  the 
origin  of  the  formative  or  original  blastodermic  cells,  which  arise 
at  one  pole  of  the  egg.  As  a  result  of  the  self-division  of  the 
single  primitive  blastodermic  cell,  there  arises  a  disk  corresponding 
to  the  primitive  streak  of  other  articulates,  consisting  of  a  single 
layer  of  large  spheres  of  segmentation.  It  thus  appears  that  the 
segmentation  is  partial. 

Before  one-half  of  the  surface  of  the  egg  is  covered,  the  middle 
and  inner  germ-layers  are  indicated  by  a  mass  of  cells  in  the  con- 
cavity of  the  outer  layer,  resulting  from  the  division  of  some  cells 
of  the  outer  layer.  This  primitive  mass  is  the  first  indication  of 
the  innermost  (third)  and  middle  layers.  The  third  or  inner  layer 
consists  of  large  cells  mingled  with  the  yolk  cells,  among  which 
they  press.  (He  finds  this  to  be  the  case  also  in  Crangon  and 
Fahemon.)  There  are,  then,  three  germ-layers  as  in  the  verte- 
brates. 

The  primitive  disk,  or  streak,  then  forms  by  the  cells  of  the 
outer  layer  assuming  a  cylindrical  form.  The  first  indication  of 
the  intestine  is  an  invagination  of  the  binder  end  of  the  primitive 
band.  A  larval  skin,  like  that  of  Aselliis  and  other  crustaeca, 
arises  when  the  first  traces  of  the  appendages  appear.  Bobretzky 
finds  that,  contrary  to  Kowalevsky's  opinion,  the  inner  germ-layer 
in  the  crustacea  agrees  with  that  of  vertebrates.  Soon  after  the 
limbs  grow  out,  a  cross-section  shows  that  it  is  due  to  a  bulging 
out  of  the  outer  genn-layer,  the  cavity  being  filled  with  cells  of 
the  middle  layer.  Now  appear  the  first  indications  of  the  liver,  a 
layer  of  large  cells  forming  the  liver  sac.    After  the  appendages 
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appear,  the  nervous  cord  arisea  as  u  thickening  of  the  outer  layer 
on  the  ventral  side  of  the  primitive  band,  and  consiste  of  tliree  or 
four  layers  of  roundish  cells.     Fig.  252  (this  and  Fig.  253,  after 
Fig.  SM.  Bobretzky)  ia  a  transverse  sec- 

tion of  an  embryo  in  nearly  the 
same  stage  aa  the  embryo  Am- 
phipod  (Fig,  254) ;  d  indicates 
the  inteatine,  and  I,  the  tno  lobes 
of  the  liver ;  g,  a  transverse  sec- 
tion of  the  nervous  coni,  and  A, 
the  walls  of  the  body  (hypoder- 
Dial  layer).  The  opening  of  the 
liver  into  the  intestine  ia  shown 
in  another  section  made  and 
drawn  by  Bobretzky. 

One  of  the  most  dilQcult  prob- 
lems to  solve  in  the  embryology 
of  the  Arthropods  ia  the  origin  of  the  large  intestine.  It  is 
known  that  it  arises  out  of  the  yolk  aac,  but  bow  and  where  it 
takes  ita  origin  remained  without  an  answer.  "After  I  had  as- 
certained," says  Bobretzky,  "in  the  Aatacus  and  Palsemon  the 
peculiar  relation  of  the  in  testi no-glandular  cells  to  the  yolk,  I 
could,  in  these  Crustacea,  follow  step  by  step  the  origin  of  the  epi- 
thelium constituting  the  walls  of  the  large  intestine.  This 
epithelium  Rrst  appears  in  the  liver  sac."  He  found  the  same 
mode  of  origin  in  Oniscus.  The  next  step  is  the  disappearance 
of  the  yolk,  while  the  large  intestine  is  fully 
formed,  but  there  is  as  yet  no  communication 
with  the  stomach.  tJiere  being  a  double  wall  of 
cells  shutting  off  the  large  intestine. 

The  heart  is  the  last  to  be  formed ;  it  arises 
from  the  middle  layer,  though  Bobretzby  was 
unable  to  study  its  early  development.     Fig. 
253  is  a  transverse  section  of  the  body  show- 
ing the  vis(!era ;  h,  indicates  the  heart ;  hp,  hy- 
podermal   layer,  or  botly  wall;   m,  muscular    s^i|o„  of'«dv«neoii 
wall  of  the  intestine  ;  e,  epithelial  lining  of  the       e'"'"7'>  sow-bug. 
intestine ;  p,  the  dividing  wall  between  the  heart  and  the  intestine ; 
I,  the  two  lobes  of  the  liver;  g,  ganglion,  the  clear  space  being 
filled  with  the  fine  granular  substance  of  the  ganglion.     Nothing 


Fig.M3. 
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bas  boon  said  of  the  development  of  the  external  parts.  The  two 
aiitcniice  in  Oiiiscns  and  Asellits  are  the  first  to  bud  out  (Nau- 
pliiis  stage)  and  tlien  the  remaining  appendages  of  the  head  and 
thorax  appear  Ktgclhei-,  and  subsequently  the  abdominal  feet  are 
formed.  The  abdomen  is  curved  up  ajid  backwanls,  while  in  the 
AmpbiiKxls    it   is   bent   beneath  the  pig.  »i. 

body,  as  in  Fig.  254,  and  this  is 
really,  as  Fritz  Sliiller  observes,  tlie 
only  important  difference  between 
tlie    enibiyos,  at  an    early  stage,  of 

the  two  groups.    Mie  embryo  Isopod    .,  It 

at  the  time  of  hatu'  ing  closely  resem- 
bles the  adult,  there  being  no  meta- 
morphosis. 

Tile  development  of   tiic  Amphi- 
l)od3  or  beach  fleas,  is  nearly  identical  r  "["'"•( 

with   tiiat  or  the  Isopoils.      The  eggs    A.beil;  oV.-.nnicnoivi  »,  )glk;  », 

of  certain  species  undergo  total  seg- 

meutation,  while  those  of  other  species  of  the  same  genus  (Gam- 
mariis)  pnrtially  segment,  as  in  tJie  spidei-a,  and  in  a  loss  degree 
the  iusocis,  showing  the  slight  bnportance  to  be  attnclied  to  this 
matter,  nnd  Ihiit  Ila^kel's  term  Morula  when  nsed  for  the  total 
gegmentation  of  Crustacea  is  of  little  sigtiiticance,  liow  much  it 
may  be  in  llie  lower  animals.  It  should  be  lK)rne  in  mind  tlmt  it 
has  hoen  useil  in  the  present  work  mainly  as  a  eonveuicnt  term  to 
avoid  circumlocution. 

Fig.  '2-ii,  after  Miillor,  represents  the  embryo  of  a  Corophium, 
magnified  ninety  diameters,  in  wliich  all  the  limbs  are  developed. 

Summary  of  clianges:  — 

1.  Segmentation  of  the  yolk  partial,  or  total  (Morula). 

2.  Nauplius  state  in  the  e^g. 

3.  Larva  hatching  in  the  form  of  the  adult  with  the  lull  number 
of  feet ;  no  metamorphosis. 


Van  lien'-len.  n.    I.'Oeiir.    Bninacls.  IKTfl. 

.    R™hprch(!BHHrl'K.nl]p)ol(.ntc.leaCruitnc*».I.  (null.  ARa.t.Bniieltps.nmi.) 

Dohra.    DIo  cnilirynnale  KLitwkkelunsdeB  AscUus  nquntrcua.    (SlcbaU  nii'l  KUIIl- 
kcr-B  Zelurlirirt,  18i7.) 

.    Ziir  Mori.liolngic.  Ite<HDbi>invi'kiingen  nne  Tniiriv n.    I.el|ills.  IS3T. 

Palhte.    ITiitfifiii-lum^cen  uclier  <Uo  Bilduuii  unit  EntwlckGluns  der  WnsGnr-AiBol 

liobr/likg.    Zur  EiiibryoloHio  dca  OqI^cuj  murarfnn.    (Sicbold  and  KOtLiker'e  ZelUi- 
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Development  of  the  Decapods.  When  we  come  to  the  stalk-eye<l 
Cnistncea,  siicL  as  the  shrimps  and  crabs,  we  are  intrcxluced  to 
a  group  of  animftls  in  which  there  ia  a  most  striking  metamor- 
phosis, as  first  slionrn  by  Thompsoo.  The  lifG-history  of  a  D«ca- 
l>od  is  full  of  interest  and  significance,  as  the  phases  which  some 
present  from  the  larval  stage  up  are  as  varied  and  astonishing  as 
the  biography  of  any  animal  known.  In  the  group  as  a  whole, 
we  have  species  in  which  the  metamorphoses  are  performed  in 
great  Jclnil  and  complexity  of  form,  the  animal  shifting  its  garb 
as  if  an  actor  with  many  parts  to  perform  in  the  drama  of  life, 
while  in  its  co-species  these  phases  may  be  mostly  suppressed,  and 
the  few  it  does  undergo,  rapidly  assumed  aud  discarded  within 
the  narrow  compass  of  the  egg-shell. 

One  Decapod,  the  shrimp  Fenieus,  studied  by  Fritz  Miiller,  on 
the  coaxt  of  Brazil,  is  an  exception  to  all  other  stalk-eyed  Crus- 
tacea in  hatching  as  a  true  oauplius,  and  then  by  a  complicate*) 
series  of  raetainorphoses  assuming  the  zoea  and  finally  adult 
life.  On  the  other  hand,  there  is  the  common  lobster,  or  fresh 
water  craw  fish,  whose  free  nauplius  and  zoea  stages  are  flui>- 
pi-essed,  undergone  in  the  egg,  and  which .  hatches  in  nearly  or 
quite  a  similar  form  to  the  fully  grown  animal.  Between  these 
stages  there  are  all  grades  in  other  Crustacea. 

As  regards  the  development  of  the  embryo,  there  is  in  those 
species  which  undergo  a  metamorphosis,  a  quite  similar  ino«le. 
The  yolk  so  far  as  known  (Scyllurus,  Astacus,  etc.)  undergoes 
partial  segmentation  :  no  case  of  a  total  division  is  as  yet  known. 
After  the  formation  of  a  short  round  primitive  streak,  or  band, 
the  lim'js  arise.  Jn  several  cases  observed  by  Dohrn,  the  three 
anterior  pairs  of  limbs,  namely,  the  two  antennffi  and  the  mandi- 
bles were  developed  simultaneously  and  before  the  others  appear. 
The  embryo  may  with  truth,  then,  as  Dohrn  states,  be  said  to  pass 
throiigh  A  nauplius  eouditioo  in  the  egg,  as  much  as  a  mammal 
passes  through  a  fish-likc  stage.  He  observed  this  nauplius-atage 
in  the  embryo  of  ycyllarua,  I'andalus  and  Galathea.  1  have  ob- 
servetl  it  in  Lupa  kaafata  at  Charleston,  S.  C,  and  Libinia  canali- 
culiita.  It  is  not  improbable  that  most  crabs  pass  through  a 
nauplius  state.  As  if  in  proof  of  the  supposition  held  that  tliis 
is  (I  irne  nauplius  in  embryo,  we  have  the  fortunate  discovery,  by 
Fritz  Miiller,  of  the  fact  that  a  Brazilian  shrimp  (Pendens,  allied  td 
F.  setl/eriis  of  Florida)  leaves  the  egg  "with  an  ansegmented 
ovate  body,  a  median  frontal  eye,  and  three  pairs  of  natatory  feet. 
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of  which  Ihe  anterior  are  simple,  anil  the  other  two  biramoae ;  in 
fact,  in  the  lanal  form,  so  common  among  the  lower  Ciuatacea, 
to  which  O.  F.  MSIler  gave  tlie  name  of  NaiipUus.  No  trace  of 
a  caiapace  !  No  trace  of  the  paired  eyes  !  No  trace  of  masticating 
organs  near  the  mouth  which  ii  overarclied  by  a  helmet-like  hood  I" 
Let  U!*,  with  Miiller.  follow  the  subsequent  history  of  this  young 
slirimp.  After  passing  through  the  nauplius  condition  (Fig.  255) 
it  acquires  several  pairs  of  appendages  (maxillie  and  maxilli pedes), 
but  as  yet  no  trne  legs.  It  is  now  a  typical  zoea  (Fig.  256)  hav- 
ing two  compimnd  eyes,  a  carapace  and  a  jointed  body.    The  next 


}1au|>llna,  or  larva,  of  H  Sbrlmp. 

important  step  is  the  appearance  of  lh»  five  pairs  of  thoracic  feet, 
and  Hoou  the  mature  form  of  the  prawn  is  attained. 

Most  true  Decapods,  namely,  the  slu-impa  and  crabs,  are  hatched 
as  zoeffi  (Fig.  2u7  after  Thompson,  represents  the  zoea  of  Car- 
dniiK  mannas),  and  swim  about  awhile  in  this  state,  the  swimming 
feet  being  tliu  anteiiniB  and  jaws  and  foot  jawa,'  which  afterwards 
acquire  a  digestive  function. 

Now  one  species  of  the  genua  Alphcus.  obaerved  by  the  writer  at 
Key  West,  is  hatched  in  a  more  advanced  condition  ;  in  what  may  be 
called  a  super-zoeal  state,  namely,  it  posaesses  not  only  five  pairs 
of  thoracic  feet,  but  also  five  pairs  of  swimming,  biraraoBC  abdom- 
inal feet,  with  the  characteristic  large  claw !     Here  we  have  a  aiip- 
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pression  of  a  true  zoijal  free  swimming  conilition.  just  as  we  have 
seen  to  be  tbe  case  in  all  the  other  groups  of  tlie  animal  kingdom, 
where  one  speeiea  may  be  born  in  an  extremely  imper  ect  condi- 
tion, and  another,  even  of  the  same  genus,  is  horn  n  a  verj'  per- 
fect stuti',  the  intrrmcdinle  phases  being  rapidly  assumed  and  as 
rapidly  »]i>^cnrdcd  in  llie  embryo. 

A  less  extreme  case  is  that  of  the  lobster,  which  hatches  trithout 
ab'lomiual  feet,  but  still  with  well  cleveiope<l  thoracic  legs.     The 


larva  is  snper-zoeal.  Tiie  most  extreme  case,  namely  of  an  entire 
absence  of  a  metdmorphosis,  is  the  cray-fisb  (Astntnw  and  Cam- 
barns),  which  hatches  e.vnclly  in  the  form  of  llic  parent. 

These  facts  are  paralleletl  by  the  metamorphosis  of  the  insects, 
where  the  terms  "larva"  and  "pupa"  are  exceedingly  arbitrary, 
the  larval  bee  or  fly  attaining  maturity  only  after  a  s'-ries  of  sur- 
prising changes,  while  the  larval  grasshopper  simply  differs  fVom 

e  adult  in  having  uo  wings. 
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Crabs  breed  all  througli  the  spring  and  summer.    At  Charleston, 
S.  C,  on  the  12th  of  April,  I  roiiml  the  eggs  Fig,W7. 

of  the  edible  crab,  L'lpa  kuslata,  containing 
embryos  in  all  stages  of  development  from 
the  nanplius  to  the  zoca.  The  fiddler  crabs 
{Gelasinius  pugnax)  at  Fort  Macon,  N.  C, 
during  the  middle  of  May,  carried  eggs  in 
which  the  polar  cells,  or  formative  cells  of 
the  blastoderm,  were  present,  while  others 
contained  zoiiie,  with  the  two  claws  alike, 
and  it  is  probable  that  the  strange  inequality 
in  size  of  the  claws  in  these  animals  does 
not  show  itself  until  after  one  or  more 
moults. 

The  development  of  the  lobster  has  heen 
studied  with  mnch  care  by  Prof.  S.  1.  Smith.  Z<**  »'  »  '•■™''- 

The  lobster  breeds  between  April  anil-  November.     Fig.  259  '  rep- 
resents the  embryo  just  before  hatching.     After  batching  it  swima 
Fig.&'sa. 


Embryo  or  the  Lobaler. 
around  with  the  thoracic  feet.    After  moulting,  the  abdominal  feet 

<  Fis-  tse.  Embryo  aome  timo  bcfon!  hntchlnK.  lemovpd  Iron)  the  cilenial  cnvclopo 
■nil  ehov  n  In  n  elile  rlev,  pnluv^ed  10  dinnicters.  no.  d:irh  green  yolk  nines  still  un- 
«bBorbctl ;  b.  Inturnl  m.nrgln  of  Iho  cnrnpai  markcrl  with  many  ilonilrltio  sjiulB  of  red 
pigment;  c.cye;  rf.  anleimnln;  «,  untcnim;/.  csternal  mnxillliiwli  g,  grcm  iheliped 
which  forme  the  bigclnvr  of  Die  ndiilti  h,  oilier  swininiing  branch  of  the  same;  I.  the 
lour  ambiU  iLtary  legs  Willi  their  exopudnl  branchca;  t,  ititCBtlno;  I,  bcart;  n,  bilobed 
tail  teen  eilgeniie.    Aaer  Smith. 
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arise.     After  a  second  moult  it  is  half  an  inch  Iod^  and  loses  its  ' 

Pig.SJfl. 


Hegalapa  or  the  Common  Crab, 

formerly  Mysis-like  appearance  and  closely  resembles  the  adult. 
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Soon  after  this  it  leaves  the  surface  of  the  water  and  seeks  the 
bottom.     Specimens  three  inches  long  are  quite  lihe  the  adults. 

Besides  the  zoea  stage,  many  craba  pass  through  a  stage  inter- 
mediato  between  the  zoea  and  adult.  This  is  called  the  Megcdops 
stage,  as  it  was-  supposed  to  be  an  adult  animal  and  described 
under  this  term,  just  as  early  observers  mistook  the  Nauplius  and 
Zoea  for  adult  Crustacea.  Fig.  259  a  (this  and  260  after  Smith) 
represent  the  zoea  of  the  common  Crab  {Cancer  irroratus)  in  the 
laat  stage  Just  before  it  changes  to  the  megalops  condition,  and 
Fig.  260  the  mega  lop  a  of  the  same,  magnified  thirteen  diameters. 
In  two  cases,  Eriphia  npinifrons,  and  a  species  of  Gecarcinus,  or 
the  land  crab  of  the  West  Indies,  there  is  no  metamorphosis,  the 
young  l>eing  like  the  adult. 

Summary  of  the  life-history  of  the  Decapods : 

1.  Partial  segmenlation  of  the  yolk. 

2.  Nauplius  stage;  either  free  swimming  or  undergone  in  the 
egg- 

3.  Zoea  stage ;  sometimes  suppressed. 

4.  Megalops  stage;  in  many  crabs;  in  a  tew  cases  no  meta- 
morphosis. 

5.  Adult. 
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11.  THE  INSECTS.  (Trocheata.) 
Under  the  term  Insecta  may  be  intlnde<l  the  three  groups  of 
Myriopods,  Arachnids  and  true  six-footed  insects,  or  Hexapoda. 
All  differ  from  the  Crustacea  in  having,  as  a  rule,  for  there  are  ex- 
ceptions among  the  mites,  a  distinct  head,  separate  from  the  tho- 
rax, and  in  breathing  by  internal  air-tubes  (trachea)  instead  of 
external  gills.  Without  spending  much  time  in  describing  the 
metamorphoses  of  the  winged  insecta,  accounts  of  which  may  be 
found  in  any  entomological  work,  we  will  briefly  describe  their 
embryological  development,  from  sources  lees  generally  accessible. 
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Development  of  the  Myriopods.  Though  Newport's  classical 
tDcmoir  on  tlie  development  of  Julus  will  be  foiiiid  useful  for  the 
posUcmbryouic  ststgcs,  the  indefatigable  Metsclmikoff  has  recently 
cleared  up  the  embryologipal  development  of  these  animals,  so  that 
we  are  now  in  possession  of  a  life-history  of  these  creatures,  the 
early  phases  of  whose  existence  had  thus  far  elude<l  the  scrutiny 
of  embryologists. 

Wc  will  now  follow  Motst-hnikoff  in  his  studies,  beginning  with 
the  history  of  a  Polydesmus-like  form,  Strongylusoma  Giierhiii, 
an  inhabitant  of  the  island  of  Madeira.  The  eggs  were  laid  dur- 
ing a  period  extending  from  Februarj'  to  the  end  of  May.  Before 
ovipositing  the  female  buries  herself  in  the  earth  one  or  more 
inches  below  the  surface,  then  dejwsitingone  or  two  hundred  eggs 
in  the  manner  of  several  otiier'Myriopods.  The  eggs  are  spherical; 
yellowish-white,  and  from  1-3  mm.  in  diameter. 

The  egg  undergoes  total  segmentation,  the  process  beginning  in 
six  or  eight  hours  after  it  is  laid,  and  ending  on  the  fourth  or  fillb 
day.  My  this  lime  the  primitive  band  rests  on  the  outside  of  one- 
hulf  of  the  Qjig.  A  furrow  nc.-jt  arises  {as  in  the  first  figure  of  the 
Poduri<l,  Isiitoma)  on  each  side  of  which  the  primitive  ridges 
afterwards  swell  up.  The  two  germ-layers  now  arise,  the  iimer 
originating  in  a  small  mass  of  cells  on  each  side  of  the  furrow. 
The  antcnnse  bud  out,  and  subsequently  three  additional  pairs, 
namely,  the  mandibles,  the  second  maxiUie  (the  first  pair  wanting 
in  the  Chilognaths  as  in  tlie  FodiiridiB)  and  the  first  pair  of  legs; 
and  now  the  two  ends  of  the  body  meet  over  the  yolk  as  in  the 
Podiirids,  the  head  touching  the  tail. 

The  brain  is  now  formed  from  the  outer  germ-layer  (ectoderm), 
the  mouth  and  anal  opening  also  being  formed  by  an  invagination 
of  the  same  outer  layer,  the  inner  layer  constituting  nltimately 
the  muscular  walls  of  the  digestive  tract,  while  the  epithelial  lin- 
ing of  the  large  intestine  also  arises  from  the  inner  germ-layer. 

On  llic  fifteenth,  and  early  on  the  sixteenlh,  day  the  "boring 
apparatus,"  a  chitinous  jjoint  by  which  the  embryo  cuts  open  the 
shell,  appears  on  the  bead.  The  legs  now  assume  their  form,  the 
fourth  and  fifth  pair  belonging  to  a  single  segment.  The  embiyo 
now  moults,  the  skin  forming  a  cuticle  enveloping  the  embryo 
after  (he  shell  splits  asunder.  The  nervous  cord  arises  from  tlie 
middle  portion  of  the  upper  germ-layer,  though  the  division  of  the 
layer  into  an  epiiiermal  and  nerve-layer  has  not  yet  taken  place. 
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By  tlie  sixteenth,  the  chorion  is  cut  througli  by  the  point  of  the 
egg-shcll  breaker  when  it  splits  npai't,  and  the  embryo  thus  remains 
oovercil  by  tliia  mpiiibi-ane  until  tlie  larvd  is  leady  to  creep  about, 
a  cnnoiis  fact  first  observed  in  Jiiliis  by  Newport. 

By  the  seventeenth  flay  nine  or  ten  true  segments  are  formed, 
and  the  appendages  begin  to  sliow  articulations,  while  beneath 
the  skin,  the  fonrth,  fifth  and  sixth  pairs  of  feet  arise  as  little  sacs, 
opening  in  the  miiiille  line  of  the  body.  The  two  stigmata  arise 
as  a  line  tube  with  a  small  opening  on  the  basal  em)  of  the  third 
pair  of  feet,  the  ivalls  of  the  tube  (trachea)  being  due  to  an  in- 
piisbing  of  the  outer  germ-layer.  The  epuleirais  is  now  well  de- 
fined and  the  nervous  coi-d  is  isolated  from  the  skiu,  while  on  the 
nineteenth,  or  last  day  of  embryonal  life,  the  hairs  arise  over  the 
body.  The  embryo  wonid  now  easily  be  mistaken  for  a  rmJiirid 
BO  remarkable  is  the  rescmhlanee,  owing  to  the  similar  nnralier  of 
body-segments,  and  the  large  head,  wanting  in  both  animals  the 
true  maxillie. 

On  the  twentieth  day  the  larva  breaks  through  the  membrane, 
and  the  head  w  clearly  separated  from  the  bo(!y.  The  larva  closely  . 
resembles  the  young  Julus,  being  as  yet  cylindrical,  and  having 
but  nine  rings  besides  the  head. 

In  Polycleamns  cnnptattaUis  of  the  Madeira  islands,  the  egg  also 
nndergoes  total  segmentation,  but  the  embryo  develops  more  rap- 
idly, lieing  by  the  fifth  day  covered  w  t  i  a  membrane. 
Meanwhile  the  antcnnoj  have  appeared,  and  on  the  sixth  '"'S-^i' 
day  five  additional  pairs  of  limbs  bud  out,  namely,  the  ^  ' 
mandibles,  second  maxillie  (labium)  and  three  pairs  of  '  '~ 
legs.  There  is  no  shell  breaker,  the  shell  bursting,  bow-  '  '; 
ever,  on  the  tcntli  day.     The  mandibles  are  very  large,  3 

almost  covering  the  labium.  Tlie  iarvn  is  cylindrical,  '  C- 
the  body  (the  head  exeehtcd)  consisting  of  seven  seg-  ?;'  -^ 
ments.  S-^" 

The  development  of  the  singular  PoUjxenus  lagurtis,  \z> 
a  little  short  creature  with  the  body  covered  with  fasci-  _  ,  . 
cles  of  hak-s,  was  observed  by  the  Russian  embryologist  i"">- 
iu  Switzerland. 

Tlie  egg  undergoes  total  segmentation,  but  the  Ijlastodcrm  is 
restricted  to  one  pole  of  the  egg,  being  disk-like.  The  antennte 
and  month-parts  arise  as  in  the  foregoing  genera,  but  the  three 
pairs  of  legs  apiieor  simultaneously.    MetschnikolT  found  omis- 
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boiii  bodies,  like  those  in  the  mites,  moving  about  in  the  egg, 
having  previously  separated  from  the  blastoderm. 

Wc  now  come  to  the  developmenloftlie  Thousand-legs  (Fig.  2C2) 
which  was  first  studietl  by  Newport.    Our  skilful  Riisaiau  embryol- 
Fig.sKj.      <%)9t,  wild  all  the  advantnge  of  modern  means  of  inves- 
tigation, and  possibly  by  observing  more  transparent 
eggs  than  those  studied  by  the  famous  English  zoolo- 
gist, has  thrown  a  floo<l  of  light   ou    the   cmliryonic 
stages  of  a  species  {JuIhs  MnrdeHii)  observed  by  him 
in  Madeira.     The  eggs  were  laid  in  Novcmlier,  rarely 
in  the  spring,  and  not  at  all  in  the  summer,  being  de- 
posited   in  rounded  masses  under  tlie  surface  of  the 
earth,  as  in  the  other  Cliilognathic  myriopods.    They  are 
oval,  dirty  grceiiisL  white  with  the  shell  unfurluniitely 
more  opake  than  in  the  other  genera  mentioned.     Here, 
also,  as  in  the  others,  the  segmentation  was  total,  a 
thing  not  known  to  oeeur  in  the  llexapods  (the  I'od- 
urids  excepted),  and  rarely  in  the  Arachnids,  chiefly  in 
the   mites.     The   primitive  band   arises  on  one  side. 
"  "'■       Thci'e  is  a  blastodermic  moult,  like  that  of  many  Crus- 
tacea, and  correspond iug  to  the  "deutovum"  of  certain  Acari. 
The   two   germ-layers  were   observed    to   arise    as    in  the    other 
genera,    while    the    three  cephalic   appendages    (antenniF,    man- 
dibles and  second  maxillae)  appear  as  in  the  other  Myriopods. 
Fi    ass  '^''^  B\\e\\  splits,  as  first  observed  by  Newport, 

and  the  retort-shnped  embrjo  remains  enveloped 
in  the  blastodermic  skin,  remaining  connected 
with  the  chorion  by  a  fine  struetuTcIess  mem- 
brane. By  this  time  four  additional  pairs  of 
limbs,  like  little  buds,  are  visible  under  the  lar- 
val skin,  which  is  homologons  with  that  of  the 
Isopods.  The  heaifts  free  from  tlie  thorax,  and 
the  body  composed  of  eight  segments.  The 
embryo  before  hatching  is  as  in  Fig.  2U3  (after 
Newport),  there  being  no  feet  on  the  third  ring 

from  the  head.    This,  however,  is  not  apparently 

Lbtts  or  JalDB.  ,         ,  ,  .    ,     .     .  .  . 

a  fact  of  much  morphological  impoitanee,  as  m 

GeophiluB  the  embryo  has  a  pair  of  feet  on  each  body  segment. 

In  the  figure,  a  indicates  the  rudiments  of  the  new  limbs,  and  b, 

the  six  new  rings  growing  out  from  between  (he  peimltiiiiate  and 

last  ring  of  the  body. 
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MetschnikofT  discovered  in  all  the  embrj'O  Myriopoda  studied  by 
him  certain  paired  bodies  which  he  names  "  primitive- vertebrre- 
lifee  bodies."  He  has  also  noticed  them  in  the  Scorpion,  the  Pha- 
langids,  Amnei<1s,  Mysis  and  some  other  Crustacea,  Termes  and 
eeveral  Oligochete  worms. 

When  we  Inrn  to  the  embryology  of  the  Podniidse  we  shall  see 
bow  much  alike  those  insects  and  the  Cbilognaths  are  in  the  mode 
of  development  of  the  embryo,  an<I  shoul<l  also  bear  in  mind  the 
fact  that  the  Fodiiras  also  have  but  a  single  pair  of  maxillie,  while 
Scolopendrella  is  half  insect  and  half  Myriopod.  The  conclnsion 
that  the  Myriopods  are  a  subclass  of  the  class  of  insects  is  thus 
based  on  morphological  and  embr3-ological  grounds. 

A  later  paper  of  Metschnikoff's  gives'ns,  for  the  flrst  time,  the 
life-history  of  Geophilus,  one  of  the  Centipedes  or  Chilopod 
Myriopods.  He  found  that  the  yolk  undergoes  a  total  segmenta- 
tion, and  the  primitive  band  surrounds  one-half  of  pis.sm. 
the  yolk.  In  the  nest  stage  observed  the  antennoB 
and  three  pairs  of  jaws  were  developed  (for  there  are 
besides  the  mandibles,  two  pairs  of  maxillie,  like 
those  of  insects,  in  the  Centipedes)  besides  twenty- 
three  segments.  The  anal  opening  was  situate  I  in 
the  nnsegmented  end  of  the  body.  In  the  next  sta>;e 
the  primitive  band  is  much  longer  than  before,  and 
the  bead  and  tail  approach  nearer  to  each  other, 
while  there  are  now  from  forty-four  to  forty-six  bo<ly 
segments,  most  of  them  bearing  rudimentary  appen- 
dages, thougli  there  are  none  as  yet  on  the  end  of  tlie 
body.  In  a  succeeding  stage  the  head  is  mueb  larger, 
the  body  longer  and  curve<l  over  the  yolk,  while  the 
egg-shell  breaker  is  situated  on  the  second  maxilla. 
In  a  following  stage  (he  bitdy  is  stilt  more  elongated  Geophiina. 
and  the  Joints  of  the  antennie  appear.  The  embryo  now  slips  out 
of  the  split  shell,  the  body  bemg  very  long  and  cylindrical,  not 
yet  flattened  as  in  maturity  (Fig.  264  represents  an  American 
Geophilus),  while  the  feet  are  not  jointed,  and  resemble  the  ventral 
cirri  of  annelides. 

We  see  then  that  the  Centipedes  (Chilopoda)  differ  from  the 
Thousand-legs  (Cbilognaths)  in  the  mouth-parts  being  of  the  same 
number  as  in  insects,  and  that  the  young  are  born  with  a  pair  of 
feet  on  each  or  the  three  ee  .ments     ehidd  the  bead,  whi  c  the 
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larva  is  provided  with  nearly  the  full  number  of  feet  on  the  rest 
of  tbc  body,  there  being  no  metamoriihosis.  The  body,  at  first 
cylindrical,  afterwards  becomes  flattened.  Thus  the  CentipedM 
may  be  said  in  some  degree  to  pass  throngh  a  Jnlus  condition, 
and  at  all  events,  both  raorpiiolc^ically  and  erabryologically,  the 
Centipede  is  a  more  highly  developed  creature  than  the  Thousand- 
legs,  a  view  we  have  always  taken,  but  felt  was  rather  based  on  a 
priori  conceptions  than  on  a  sure  basis  of  facts,  now  happily  af- 
forded by  the  beautiful  researches  of  MetschnikofT.  To  sum  up 
the  phases  of  deveJqpraent  of  tlie  Myriopods  we  have,  then ;  — 

1.  Uorula  stage. 

2.  A  hexupod  larva  (Leptns  form)  as  in  the  Thouaaud-lega  ;  or, 
as  in  the  Centipedes,  there  is  no  metamorphosis,  the  young  being 
like  the  parent. 

3.  Adult. 

UTEItATDRE. 

A'ewparl.  On  the  OrgpjiB  nf  Reproducllon.  aa»  the  Detelapneni  of  Ibe  Uyiiopodk. 
(Phil.  Trnne.  1641.) 

ISeUeknikof.  T.nibTjnlofit  der  doppcltnistlgtii  Mrnspaden  (ChElognnths).  (Sic- 
bold  anil  KiJIllkei-s  Zeiteohrin.    IK74.) 

,   EmbryologlactieBacbcrGeophUuii.  (SloboldondKailiker'aZelUchrlR.  vm.) 

Development  of  the  Mites.  Coming  now  to  the  mites  and  spi- 
ders, we  find  some  peculiar  features  in  the  life-history  of  the 
former  which  deserve  attention,  though  space  compels  us  to  be 
:brief  at  the  risk  of  being  obscure.  Moat  mites  pass  through  a 
metamorphosis,  some  undergcang  striking  changes  within  the  egg. 
For  example,  the  Atax  Botai,  which  is  a  parasite  on  the  gills  of 
ttefsh  water  muscles,  first  hatches  in  an  oval  form  enveloped  in 
a  membrane  (deutoviim).  From  this  "deutovum  "  is  developed  a 
fiix-foAted  tnrva.  In  this  second  larva  state  it  is  free,  moving  over 
the  gills  of  the  mussels,  finally  boring  into  the  flesh  of  its  host  to 
undergo  its  next  transformation.  [Icre  the  young  mite  increases 
in  size  antt  becomes  round.  The  tissues  soften,  the  limbs  are 
short  and  much  larger  than  before,  the  unimal  assuming  an  em- 
bryo-like appearance,  and  moving  about  lilie  a  rounded  mass  in 
its  enclosure.  After  a  moult  it  assumes  the  so-called  "  pupa^ 
state."  During  this  process  the  limbs  grow  much  shorter  and  are 
folded  beneath  the  body,  the  animol  being  immovable,  while  the 
whole  body  assumes  a  broadly  ovate  form,  and  looks  like  an  em- 
bryo Just  before  hatching,  but  stilt  lying  within  the  egg. 

In  the  genus  Myobla,  a  parasite  of  the  European  field-mouse. 
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there  is  not  only  a  "  dentovum,"  but  also  what  Claparede  calls  a 
"  tritovum-Btage,"  there  being  two  etagea  with  distinct  embryonal 
membranes  before  ttie  six-legged  Tree  larval  state  is  assumed,  tbe 
larva  when  hatcliiog  having  thrown  off  two  membranes,  as  well  as 
the  egg-shell.  Certain  bird-mites  pass  through  four  stages  to 
reach  ttie  male  condition,  while  the  females  pass  through  as  many 
as   five  before  attaining  sexual  Fig.wv 

maturity.  Fig.  2C5  illustrates 
tbe  six-legged  larva  of  the  tiek, 
which  is  simply  a  large  mite.  The 
eggs  of  the  mites  either  undei^ 
total  segmentation  or  a  partial 
one,  as  in  the  spiders. 

The  water-iiears  or  Tanligradea 
are  bom  with  four  pairs  of  legs, 
not  undergoing  any  metanwrpho- 
sis.  Not  so,  however,  with  cer- 
tain worm-like  mites,  which  by 
their  parasitic  life  lose  all  resem- 
blance to  other  mites  an<t  are 
ofteo  mistaken  for  intestinal  worms.  I  refer  to  Uir  Fentastoma 
and  Linguatula.  Here  the  metamorphosis  fs  backwards,  tbe  young 
after  passing  through  a  morula  condition,  being  born  as  short, 
plump,  oval  mites,  provided  with  boring  horny  jaws,  but  with  on\y 
two  siiort  rudimentary  legs. 

Finally,  we  come  to  those  problematical  forms,  the  sea-spiders, 
or  Pj'cnogonidiB,  which  are  often  referred  to  the  Crustacea,  whose 
development  tias  been  so  faithfully  studied  by  Dr.  Dohrn.  The 
yolk  undergoes  total  segmentation,  and  the  young  are  hatched 
with  three  pairs  of  legs,  which  after  moulting  attain  in  some  spe- 
cies an  extraordinary  length. 

To  sum  up,  then,  certain  mites  pass  through  either — 

1.  A  Morula  state,  or  the  yolk  only  partially  divides. 

2.  Sometimes  one  or  two  embryonal  stages  (deutoviim  and 
tritovum). 

3.  A  six- legged  larval  state. 

i.   Eight-legged  "  pupal"  state. 
5.    Adult. 

LITERATURE. 

aaparide.    Stuaisniui  Acarlilen.    (Slebald  and  KOIIIkU's  Zeitscbrin.    tSBS.) 
Ltacbirl.     Ran  and   BntiTiokelungaseachicbte    dflr  reotastomea.      I.ci|iiig  iind 
Heldelljarg.   ISM. 
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Dolm.    DatanDchnngeD  oeber  Bsa  nnd  Entwioklnns  der  ATttarapodm.    Heft.  I. 
Coninll  nUo  pap«ra  by  Dn^s,  Du^bre,  MBIIcr,  Tmn  Beneden.  Robtn  and  attaSTa. 

Development  of  the  Falie-scorpionB  {Fig.  SBG).    Some  most  hd- 
«xpected  features  occur  in  the  tife-hiatorjr  of  these  little  tailless 
rig.  Ma.  scorpion-like  creiitnree,  which  are  found 

liviug  under  the  baric  of  trees,  and  under 
stones,  etc.  The  female  mna  atwut  in 
early  sammer  pressing:  the  eggs  l«  the 
uutier  side  of  its  body  by  meaus  of  its 
claws  or  nippers. 

Here,  as  in  most  mites,  the  segmenta- 
tion of  the  yollk  is  total.  The  blastoderm 
forms,  and  then  a  singular  feature  ensues, 
namely,  the  collection  of  an  albuminous 
substance  between  the  egg-shell  end  the 
Faiae-uorpton.  blastoderm,  increasing  the  size  of  the  egg 

very  materially  and  containing  small  bodies;  suggesting  an  em- 
bryonal membrane,  though  Metschnikolf  does  not  regard  it  as 
truly  such.     Soon  the  blastoilerm  becomes  two-layered. 

Next  arise  the  rudiments  of  the  two  lai^e  claws,  before  any  other 
limbs  appear;  at  the  same  time  a  huge  projection  forms  on  the 
bead,  with  indications  of  muscular  bands.  This  strange  appear- 
ance is  merely  a  sort  of  temporary  upper  lip.  At  this  time  the  end 
of  the  body  is  conical  and  curved  beneath  the  abdomen.  In  this 
imperfect  stage  the  emhryo  sheds  a  skin  and  then  breaks  through 
the  delicate  egg-membrane,  becoming  free,  though  the  larva,  kan- 
garoo-like, is  still  attached  to  tlie  under  side  of  the  mother  Cheli- . 
fer,  where  it  remains  until  it  has  completed  its  metamorphoses, 
though  of  course  it  derives  no  nourishment  from  its  mother. 

Now  the  embryo-larva  is  nearly  as  long  as  broad,  with  the  sin- 
gular hood-like  upper  lip,  and  the  rudiments  of  the  first  pair  of 
feet  directly  behind  the  enormous  nidimentarj'  nippers.  Within 
are  no  signs  of  a  digestive  sac  or  any  other  organs,  simply  a  mass 
of  yolk  cells. 

In  the  second  larva-state  the  body  is  broader  than  long,  the 
"  upper  lip"  diminutive  in  size,  and  the  mandibles  and  four  pairs 
of  legs  are  present.  Here  also,  as  in  the  scorpions  and  the  spi- 
ders, four  pairs  of  deciduous  alxlominal  feet  appear  (such  as  our 
author  has  also  seen  in  Fhalangium  and  Forficula).  There  are 
DOW  seven  segments  in  the  abdomen. 
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The  larval  akin  is  arter  a  wLile  ruptured,  and  tlie  inaect  deserts 
its  parent,  in  a  form  like  tbat  of  the  matare  aninul. 

It  Trill  thus  be  seen  tbat  the  first  larva  of  Cbelifer  is  comparable 
with  that  of  certain  low  mites,  but  very  different  from  the  Scor- 
pion,  its  nearest  ally,  the  segmentation  of  the  yolk  being  total,  as 
in  most  mites,  the  sea  spiders,  Fentastoma  and  the  Tardigrades, 
while  the  larval  condition  is  on  a  still  lower  plane  of  existence 
than  the  Nauplius  of  the  lower  Crustacea.  The  ralse>scorpion 
differs  much  more  from  the  spiders,  the  scorpion  and  other  Pedi- 
palps,  than  the  harvest-man  (Phalangium)  Fhrj'nus  and  the 
Acarina. 

The  harveBt'men,  or  daddy-long-legs,  as  the  researches  of 
Metschnikoff  and  Balbtani  show,  develop  as  in  the  spiders,  differ- 
ing from  them  only  in  the  want  of  a  provisional  post-abdomen  and 
the  relatively  smaller  abdomen. 

The  false-scorpions  pass  through,  then ; 

1.  A  Morula  stage. 

2.  Hatching  in  the  first  larval  state,  with  but  one  pair  of  ap- 
pendoges  (maxillte). 

3.  Second  larval  state,  with  all  the  limbs  present,  but  envel- 
oped in  a  larval  skin. 

4.  Throwing  ofi  the  lar\-al  skin,  becoming  free  and  with  the 
form  of  the  adult  animal. 

LrrERATUBB. 

Siebold  ud  KUlllkefi  Zelts. 


I>evelopm«nt  of  the  Seorjnona,  etc.  (Pedipalps).  In  a  beautiful 
memoir  by  Metschnikoff  ou  the  embryology  of  the  Scorpion  we 
have  Aill  dettuls  regarding  the  embryonic  life  of  this  animal,  which 
brings  forth  its  young  alive  early  iu  summer;  being  one  of  the 
very  few  viviparous  insects  known.  His  studies  were  made  on 
three  species  of  Scorpio  found  in  southern  Europe.  The  females 
are  big  with  young  at  the  end  of  spring  or  early  in  summer.  I 
have  observed  this  to  be  the  case  with  the  scorpion  of  the  Florida 
Keys. 

The  earliest  phases  of  development  take  place  in  the  follicles  of 
the  ovary.  The  blastoderm  is  formed  out  of  a  few  polar  cells  just 
as  in  the  higher  Crustacea  (Isopocls  and  Decapods).  It  is  at  first 
a  round  disc,  which  eventually  splits  into  two  germ-layers.     Soon 
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it  becomes  ovnt,  the  larger  end  being  the  head-end.  The  next 
step  is  the  formaUon  of  a  primitive  longitudinal  furrow,  and  aiter- 
wards  of  two  transverse  creases  dividing  the  germ  into  three  poi> 
tJons,  tlie  anterior-  the  bead,  the  middle  portion  the  thorax  and 
abdomen,  and  the  third,  the  so-called  post-abdomen. 

The  egg  now  leaves  the  follicle  and  descends  into  the  oridnct. 
The  bead  grows  broader,  and  by  this  time  tbe  germ  is  subdivided 
into  twelre  segments,  from  which  the  append^es  next  bad  out. 
The  month  may  be  discerned,  the  claws  are  indicated,  the  post- 
abdomen  is  folded  on  the  body  and  the  nerve-ganglia  may  be  de- 
tected arising  from  the  outer  germ-layer.  The  embryo  is  now  sur- 
rounded by  a  membrane  composed  of  two  layers  of  quite  dissimilar 
cells. 

A  singular  feature,  also  noticeable  in  other  Inseeta,  is  the  pres- 
ence of  six  pairs  of  deciduous  fbdominni  feet,  which  directly  as- 
sume the  form  of  horizontal  plates,  with  a  terminal  button,  which 
flually  disappear,  tbe  four  pairs  of  stigmata  taking  their  place ; 
the  second  pair,  however,  become  converted  into  the  comb-like 
tracheal  gills,  so  that  it  is  evident  that  these  are  exv^inate  stig- 
mata.  The  germ  (primitive  band)  is  now  broader,  and  the  limbs 
have  a  more  deBnitfl  outline  and  are  Jointed,  while  tbe  head  is 
narrower  than  befbre,  assuming  the  shape  of  that  of  the  adult. 

Metschnihoff  claims  that  there  are  three  germ-layers  in  the 
Scorpion,  homologous  with  those  of  the  vertebrates. 

A  summary  of  the  chief  events  in  the  development  of  tbe  scor- 
pion is  as  follows : 

1.  Partial  segmentation  of  the  yolk,  the  embryo  developing 
within  the  oViduct. 

2.  The  young  is  brought  forth  by  the  mother,  in  a  form  exactly 
like  tbe  adult,  and  about  half  an  inch  long,  about  a  dozen  being 
produced  in  a  season. 

LITERATUBE. 


Development  of  the  Spider.  From  the  life-history  of  one  spider 
we  may  team  that  of  all,  as  there  is  much  uniformity  in  the  mode 
of  development  of  all  those  species  whose  growth  has  been  yet 
observed.  The  eggs  are  laid  usually  in  silken  cocoons.  All  un- 
dergo partial  segmentation  of  the  yolk,  which  is  surroonded  by 
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a  blastoderm,  which  thickens  on  one  eide  forming  the  primitive 
band,  eventually  becoming  marked  off  into  rings  or  zones,  as  in 


Development  of  Uie  Spider.   Alter  Clapnrtile. 

Fig.  267.  The  primitive  band  elongates,  new  segments  appear, 
(Fig.  268)  until  finally  the  germ  appears  when  drawn  as  if  spread 
out,  as  in  Fig.  269.    Besides  the  rudi*  Fig.no. 

ments  of  the  two  pairs  of  head-appen- 
dages (i.e.,  the  mandibles  and  maxillce) 
and  the  four  pairs  of  legs,  there  are  at 
first  four,  as  in  the  figure,  and  subse- 
quently six  pairs  of  deciduous  abdomi* 
nal  feet  as  in  the  Scorpion  and  two 
other  species  of  tracheale  insects. 

Soon  the  mouth-parts  and  legs  grow 
longer,  and  the  embrj'o  spider  lies  on 
the  surface  of  the  yolk  as  seen  in  Fig. 
270.  Finally,  the  head,  originally  dis- 
tinct from  the  thornx,  becomes  soldered 

to  the  thorax ;  the  eyes  appear  and  the  ^^'"'^  -^"rjo  of  tb.  Spider. 
animal  is  rapidly  perfected,  the  spider  being  batched  in  a  form 
like  the  adult,  differing  only  in  size  and  its  paleness  of  color;  the 
changes  in  after  life  being  almost  imperceptible.  All  spiders, 
then,  BO  far  as  known ; 

1.  Undergo  in  the  egg  state  a  partial  segmentation  of  the  yolk, 
and 

2.  Are  batched  in  the  adult  form,  having  no  metamorphosis. 
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Development  of  the  true  iTiaect.  While  the  history  of  the  winged 
insects  before  hatching  ie  much  the  same  in  the  ditfereiit  orders, 
there  are  some  exceptional  modes  of  development  possessing  a 
high  degree  of  interest  on  account  of  the  resemblance  to  the  mode 
of  embryonic  growth  of  still  lower  animals.  First  I  will  give  an 
epitome  of  the  changes  observed  by  myself  within  the  egg  of  a 

Flg.STl.  Tig.in. 


D«TeIupmeat  of  ■  PoduniD. 
Poduran.  The  eggs  were  not  studied  until  after  the  formation  of 
the  blasto<1erm,  but  Ulianln  of  Moscow  has  ascertained  that  the 
eggs  of  certain  Podurids  undei-go  total  segmentation,  in  this  fea- 
ture, as  indeed  in  some  of  the  other  phases  of  embryonic  life, 
closely  resembling  the  Myriopotls.  Fig.  271  shows  the  primitive 
band  infolded  at  a,  as  in  the  Uyriopod  germ.  A  more  advanced 
stage  (Fig.  272)  shows  the  rudimentary  appendages  (1-3,1-111)  the 
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second  maxillse  or  labium,  not  being  present.     (It  nitt  be  remem- 
bered thai  a  pair  of  maxillie  are  also  nanting  in  the  Thousand- 
legs.)     Tbe  next  change  is  tlie  cloa-  p^  j,j 
lire  of  tlie  body-walls  over  the  yolk, 
and  tho  appearance  of  tbe  rudiments 
of  the  '*  spring."    By  this  time  the 
serous  membrane  is  formed,  being  a 
toi^h     membrane    enveloping   the 
germ.     In  a'  succeeding  stage   the 
intestine    is   formed   and   the  ruili- 
ments  of  th    antennte  and  legs  have 
greatly  iucreosed  in  size.    Still  later, 
tbe  appendages  begin  to  show  truces 
of  Joints.     In  a  later  period  (Fig.  273,  274  a)  the  head  is  quite 

Flg.«B. 


«  ^1 

DeTclopnieiit  of  PlsCygasMr. 
separate  fVom  the  rest  of  the  body,  the  antennce  (at)  are  of  much 
the  same  shape  as  in  the  larva,  while  the  upper  lip  (labrum){and 
ctypeus  are  clearly  indicated,  and  the  spring  (ap)  is  fully  formed. 
Soon  after,  the  '*  finishing  touches  "  are,  as  it  were,  put  on,  and 
the  mandibles  und  maxillte  (md  and  mx)  are  withdrawn  within  the 
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bead,  when  tbe  embryo  throws  off  the  cborion  and  serous  mem- 
brane and  runs  about  in  a  lively  way. 

Coming  now  to  tbe  true  winged  insects,  we  are  met  witb  a  very 
exceptionable  mode  of  development,  observed  by  Ganio  in  certain 
Bpecies  of  minute  ichnenmon  flies,  some  of  tbem  egg-parasites. 
The  ovary  of  Platygaater  (Fig.  275)  differs  from  that  of  moat  other 
insects  in  that  it  is  a  cloBed  tube  or  sac.  Hence  it  follows  that  at 
Ilg.j77.  evciy-  time   an    egg  is  laid,  tbe  egg- 

A  tube  is  ruptured.    The  egg  is  a  single 

cell.     Out  of  this  cell  (Fig.  276  A,a, 
arise  two  other  cells,  but  the  central 
•  cell   (a)   gives  rise  to  tbe   embryo, 

which  as  seen  at  i),  g.  originates  from 
the  nucleus  of  A,  a,  while  the  circle 
of  cells,  b,  form  an  equivalent  to  the 
serous  membrane  or  blastodermic  skin 
of  other  insects  ami  crustacea.  The 
germ  farther  advanced,  as  in  C,  g, 
reminds  us  of  the  embryo  of  certain 
low  worms.  D  and  E  are  successive 
stages  in  the  growth  of  the  provis- 
ional larva  (Fig.  277,  m,  mouth ;  al, 
antennie;  md,  mandibles;  d,  decidu* 
ous  organs).  In  this  condition  it 
clings  to  tbe  inside  of  its  host  by 
means  of  its  temporary  hook-like  Jaws 
{md),  moving  about  like  a  Cestodes 
embryo.  The  nerves,  blood  vessels 
and  air  tubes  are  wanting,  while  tbe 
alimentary  canal  is  simply  ablind  sac. 
Fir..  i«v.  of  PWrg».u,r.  „maii.ing  in  an  unorganized  state. 
It  then  passes  into  tbe  second  larval  state  (Fig.  278)  like  that  of 
the  ichneumon  flies,  and  the  remaining  changes  into  the  pupal  and 
winged  state  are  as  usual. 

In  Folynema,  the  larva  in  its  first  stage  is  very  small  and  mo- 
tionless, and  with  scarcely  a  trace  of  oi^anization,  being  a  mere 
flask-shaped  sac  of  cells.  After  five  or  six  days  it  passes  into  a 
worm-like  stage,  and  subsequently  into  a  third  stage  (Fig.  279,  tg, 
three  pairs  of  abdominal  tubercles  destined  to  form  the  ovipositer ; 
I,  rudiments  of  the  legs  \  fk,  portion  of  tbe  fatty  body  ;  at,  rudl- 
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meDts  of  the  antennfe ;  fi,  imaginal  disks 
wings). 

ng.STB. 


■  rudiments  of  the 

Fig.  ITB. 


cond  Uria  of  PlalrgaBI 


Third  laria  of  rolirne 


DaTelopmeTilof  Egg-parBBiWi.      g     "% 
The  larva  of  Ophioncurus  is  ut  first  of  the  form  indicated  by 
Fig.  280,  E.    It  differs  ^m  those  genera  alrea<ly  mentiuned,  in 
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remaining  within  its  egg>iiiembrane,  and  not  asauming  tbeir 
Btrange  forma.  From  the  non-segmented,  sac-like  larva  it  passes 
directly  into  the  papa  state. 
The  development  of  Teleas  is  like  that  of  Ptatygaster.  Fig. 
'  280,  A,  represents  the  egg ;  B,  C  and  D,  the  first  stage  of  the 
larva,  the  abdomen  being  furnished  with  a  series  of  bristles  on 
each  side.  B  represents  a  vontral,  C  a  dorsal,  and  D  a  profile 
view ;  at,  antennie ;  md,  mandibles ;  mo,  mouth ;  b,  bristles ;  m, 
intestine ;  sto  the  tail,  and  ul  the  nnder  lip  or  labium.  Not  until 
the  beginning  of  the  second  larval  stage  is  the  primitive  band 
formed. 

In  all  the  other  insects  whose  early  stages  have  been  studied, 
there  is  a  remarkable  uniformity,  all  travelling  nearly  the  same 
developmental  road  until  just  before  hatching,  when  they  assume 
the  characteristics  belonging  to  the  larval  forms  of  their  respec- 
tive orders.  For  example  not  until  very  late  in  embryonic  life 
do  the  germs  of  a  bee,  a  bug,  a  beetle  or  a  fly,  or  even  a  dragon 
fly,  differ  in  any  essential  point. 

We  will,  then,  give  a  general  and  brief  account  of  the  mode  of 
growth  of  the  germ,  not  dwelling  on  the  metamorphoses  of  in* 
sects.  The  egg  after  fertilizatiou  shows  the  first  sign  of  the  new 
life  thus  originated  by  the  appearance  of  a  few  polar  cells ;  these' 
multiply  and  surround  the  egg  with  a  single  layer,  thus  forming 
the  blastoderm.  The  segmentation  of  the  yolk  is  thus  peripheral 
and  partial.  On  one  side  of  the  egg  the  blaatodermio  cells  elon- 
gate, forming  a  thickening,  called  the  primitive  streak  or  band, 
which  in  some  insects  sinks  into  the  yolk.  By  this  time  the  se- 
rous membrane  (s)  has  moulted  and  envelopes  the  germ  and  yolk. 
The  germ  soon  splits  into  an  outer  (ectoderm)  and  inner  layer 
Fig.isi.  (endoderm)  and  then  sheds  the  true  am- 

nion, which  as  in  vertebrates,  peals  off  fVom 
ttie  primitive  band  or  germ,  and  acts  as  a 
protective  membrane. 

In  Fig,  281  (after  Kowalevsky)  repre- 
senting a  transverse  section  of  the  embryo 
in  at  S|>hiDZ  EmbryD.  of  a  Sphinx,  we  See  the  relation  of  parts. 
The  primitive  band  has  sunk  into  the  yolk  which  is  surrounded  by 
the  serous  membrane  (s)  or  blastodermic  skin  (formerly,  but  erro- 
neously termed  the  amnion).  The  primitive  band  is  seen  to  be 
formed  of  two  layers,  A,  the  outer,  and  m,  the  inner.    In  the 
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outer  is  subsequently  formed  the  nervous  cord  and  air  vessels, 

while  fVom  the  inner  arise  the  digestive  canal  and  its  glands  and 
Fig.wa.  the  organs  of  circulation.  The  amnion  (am)  cnvel- 
^- — ^-g  opes  the  germ.  From  the  ventral  side  of  the  primitive 
band  bud  forth  the  appendages  of  the  head,  the  thorax, 
and  as  in  the  embryo  caterpillar,  the  ten  paira  of  ab- 
dominal legs,  i.e..  one  to  each  ring,  a  portion  of  which 
disappear  l}efore  it  hatches,  no  caterpillar  having  more 
than  five  pairs  of  prop-legs.  Fig.  282  (after  Kowal- 
evskj)  represents  the  primitive  band  of  the  Sphinx, 
vrith  the  four  pairs  of  lieail  appendages  (c,  upper  lip; 
at,  nntennte  ;  md,  mandibles ;  mx,  mx'  first  and  second 
maxijlie),  and  the  three  pairs  of  thoracic  legs  (I,  V  I") 
succeeded  by  the  ten  pairs  of  abdominal  legs.  The 
observer  will  notice  that  all  the  appendages,  whether 
of  the  head  or  tlioras  or  hind-liody,  are  alike  at  first, 
being  simple  outgrowths  of  the  outer  germ-layer. 

V^lgy"  When  in  a  more  advanced  stage,  as  seen  in  the  ac- 

Spniui  tm.    companying  figure  ('2S3,  am,  serons  membrane  ;  db, 
_  '"■^'*'         amnion  ;  vk,  foreheail)  of  the  embryo  loiiwe,  the  an- 

t«nniB  are  longer  than  the  moutli-pnrts,  rig.sss. 

And  the  legs  are  still  larger.     Afler  this 

those  features  characterizing  the  dilTer- 

ent  orders  of  insects  appear,  and  shortly 

before   hatching  we  can   ascerluin    to 

what  group  the  emliryo  belongs. 

As  regards  the  development  of  the 

internal  organs,  the  nervous  system  Im 

the  first  to  show  itself,  the  alimenlnrj' 

canal  is  ne.\t  formed,  and  the  stigmnt.i 

and  air-lulics  arise  as  invaginations  of 

the  outer  germ-layer.    The  development 

of  the  salivary  glands  precedes  that  of 

the  urinary  tubes,  which,  with  tlie  geni- 
tal glands  are  ofTshoots  of  the  primitive 

digestive  tract.     Finally  the  dorsal  ves- 
sel   is   lormed.      Fig.  284  (after  Kow- 

alcvsky)  is  a  transverse  section  of  the 

emliryo  bee;  j/,  is  the  nerve  ganglia;  i.  Embryo  of  lib  i,ou»e, 

the  alimentary  canal ;  m,  muscular  bands  running  to  the  lieart  (A) ; 
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d  is  a  gland,  and  (,  iDdicntes  the  tracbea,  its  mode  or  origin  being 
illustrateil  on  the  left  side  of  llie  figure  where  it  is  seen  in  com- 
municalton  wilb  a  stigma  or  air-liole  (s). 

So  fnr  an  vre  l<now  (the  Tbysanura  and  certain  minute  ichnen- 
mons  excepted)  tlierc  is  in  the  winged  insects  a  remarkable  nni- 
formity  in    their    mode  of  development, 
*■  and  it  is  difficult  to  determine  what  em- 

bryolt^ical  characters  may  be  set  down 
as  distinguishing  even  the  diflTerent  orders, 
but  they  will  probably  be  found,  if  any- 
wJiere  in  the  form  of  the  advanced  em- 
bryos. 

A  summary  of  the  most  important 
events  in  the  life-histor^'  of  insects  is  as 
follows : 

1.    Peripheral    (partial)    segmentation 
Beciioii  of^BjiMneod  si^binx    of  the  yolk  (iu  the  Poduiffi  a  true  Morula 
condition). 

2.  Larva  hatched  in  the  form  of  the  adult,  but  (in  Aphis  and 
Miastor  proilitcing  young  alive)  wingless,  and  undergoing  an  in- 
complete or  complete  metamorphosis. 

3.  Pupa  state,  more  or  less  marked  (in  one  species  of  Chiro- 
nomus  producing  young). 

4.  Adult,  usually  winged,  sometimes  propagating  asexually. 
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Temnet's  Elementb  of  Zoology." — This  ia  a  profusely  illus- 
trated book,  of  convenient  size  and  well  adapted  hy  its  simple 
style  for  instruction  in  sciiools.  It  is  a  decided  improvement  in 
matter  and  illustration  on  the  "Manual  of  Zoology"  by  the  same 
author,  as  more  attention  is  bestowed  to  anatomy  and  histology ; 
this  portion  being  illustrated  by  well  selected  engravings,  mostly 
taken  from  Milne- Edwaal's  "Zoology." 

HICBOSCOPY. 

Thk  *'Reflex  Illcminator"  for  Direct  Illumination. —  Mr. 
Samuel  Wells,  of  Boston,  communicates  to  the  "Cincinnati  Med- 
ical  News,"  his  experience  irith  Mr.  Wenhara's  last  illuminator, 
used  upon  transparent  objects  with  trnnsinitled  light.  Of  course 
to  obtain  the  direct  effect  the  object  must  be  mounted  in  balsam 
or  other  highly  refiactive  medium,  and  the  illuminator  connected 
with  tiie  slide  with  glycerine  or  otherwise.  The  lens  must  be  an 
immersion,  and  over  8'2°  of  working  angular  aperture,  since  notb> 
ing  nnder  41°  of  semi-aperture  can  be  lighted  by  this  arrangement. 
Mr.  Wells,  among  a  large  number  of  lenses,  found  only  four  capa- 
ble of  working  with  light  at  this  angle,— a  Powell  &  Lealand  iVi 
Tolles'  ^,  and  Tolles'  four  system  i  and  yV-  Ail  these  are  fa- 
mous resolving  lenses,  and  their  performance  with  this  light  is 
described  as  remnrkably  beautiful.  An  exactly  similar  use  of  the 
Wenliam  I'arabolofid  has  been  a  favorite  method  of  high-power  iU 
■  lumination  (differing  only  in  angle  and  in  not  being  limited  to  an 
unilateral  effect)  and  gi\-es  the  same  exquisite  definition  with  a 
perfectly  corrected  objective,  though  failing  entirely  with  many 
objectives  that  are  called  first  class. 

Reliabilitt  op  thr  Microscope. — Mr.  John  Michels  paper  in 
"Popular  Science  Monthly,"  on  the  Microscope  and  its  Misinter- 
pretations, mainly  by  virtue  of  its  title,  largely  contiibutes  to 
an  exa<rgerated  popular  estimate  of  the  general  untruUi fulness  of 
microscope  tcacliings.  The  paper  itself  is  a  gowl  popular  synop- 
sis of  the  Fodura  seale  controversy,  but  has  about  the  same  i>ela- 

•XlernentB  oJ  Zoolofry.  A  Text  Book.  By  ProT.  Sdnboni  Tcnnef.  JIlDBtrotad  bj 
TWwoD'l  engmvlng*.   New  York:  Scidbner,  ArmetroDg  iCo,   1871S. 
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tion  to  the  general  credibility  of  laicroscopical  scieoce  that  a 
dispute  about  some  confessedly  difficult  double  star  would  have  to 
the  science  of  astronomy.  Experience  is  suggested  as  a  saf^iard, 
and  so  are  higU  povers,  which  are  of  undisputed  value  notwith- 
standing thai  they  chiefly,  if  not  only,  arc  liable  to  serious  danger 
of  misinterpretation.  The  necessity  of  corroboration  of  results 
in  inoportant  cases  by  (UtTerenl  observers  is  urged,  to  which  the 
editor  of  the  "Technologist"  adds  that  varied  methods  of  prepar- 
ation are  a  stronger  confirmation  than  a  number  of  observera. 

A  coJiCESTRATED  HBTHOD  OK  BoDNTiKa. — Mr.  C.  H.  Robinson,  of 
Cleaveland,  contributes  to  the  "Postal  Micro^sobinet  Club,"  a 
Blide  illustrating  a  method  of  mounting  where  the  space  nnder  a 
single  large  cover-glass  is  occupied  by  a  considerable  numljer  of 
small  circles  with  an  object  in  each.  He  makes  the  circles  of 
white  zinc  varnish,  and  sometimes  adds  a  circle  to  the  edge  of  the 
cover-glass  as  a  finish.  This  metjiod  of  mounting,  the  appearance 
of  which  is  decidedly  handsome,  is  particularly  applicable  to  dis- 
playing several  varieties  of  one  species  (as  of  selected  diatoms  or 
of  foraminifera)  on  one  slide,  or  to  presenting  in  contrast  different 
methods  of  preparing  the  same  species. 

NOTES. 

We  noticed,  in  our  last,  that  an  Ohio  State  Association  of 
Areheeologists  had  been  formed,  and  we  now  have  to  record  the 
organization  of  similar  State  Associations  in  Indiana  and  Tennes- 
see. These  State  Associations  will  be  of  great  benefit  if  tlioy 
result  in  the  establishment  of  permanent  museums  of  Archicolog}' 
at  the  several  capitals  and  foster  carefbl  research.  It  is  also 
greatly  to  be  hoped  that  they  will  take  action  at  once  in  relation 
to  the  preservation  of  some  of  the  most  important  of  the  ancient 
earthworks  of  the  vest  and  south. 

luPoirrAirr  Aksodkcehekt  I 
Arrangements  have  been  made  by  which  Messrs.  H.  O.  Hongh- 
ton  &  Co.,  will  become  the  publishers  of  the  American  yaturalist, 
banning  with  Vol.  X>  1876.  Farther  annonnceroents  w.l  he 
made  in  our  next  anmber.  Subscriptions  for  Volume  K  should 
accordingly  be  seat  to  H.  O.  Houghton  &  Co.,  Boston,  Mas .. 
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ODONTORNITIIES,  OR  BIRDS  WITH  TEETH.i 

BT   PROFESSOR  O.  C.  HARSH. 

Remains  of  birds  are  among'the  rarest  of  fossils,  and  few  have 
been  discovered  except  in  the  more  recent  formations.  With  the 
exception  of  Arcliceopteri/x  from  the  Jurassic,  and  a  single  species 
from  the  Cretaceous,  no  birds  are  known  in  tlie  old  world  botow 
the  Tertiary,  In  this  country  numerous  remains  of  birds  have 
been  found  in  the  Cretaceous,  but  there  is  no  satisfactory  evidence 
of  their  existence  in  any  older  formation,  the  three-toed  footprints 
of  the  Triassic  being  probably  all  made  by  Dinosaurian  reptiles. 

The  Museum  of  Yale  College  contains  a  large  series  of  remains 
of  birds  from  the  Cretaceous  deposits  of  the  Atlantic  coast  and 
the  Rocky  Mountain  region,  thirteen  species  of  which  have  already 
been  described  by  the  writer.  The  most  important  of  these  re- 
mains, so  far  as  now  knonn,  are  the  Odontomilhes,  or  birds  with 
teeth,  and  it  is  the  object  of  the  present  communication  to  give 
some  of  the  more  marked  characters  of  this  group,  reaerTing  the 
full  description  for  a  memoir  now  in  course  of  preparation. 

The  first  species  of  birds  in  which  teelh  were  <leteoted  was 
IclUkyornis  dispar  Marsh,  described  in  1872.^  Fortunately  the 
type  specimen  of  this  remarkable  species  was  tn  excellent  preser* 
vation,  and  the  more  important  portions  of  both  the  skull  and 


Entered,  ucnrdlng  to  AM  of  Confnvu,  In  tb«  yttr  Igie.  hf  Iho  PUBODT  ACIDIIIT  <x 
BOiBUCi,  In  Uw  ODIeeor  IIh  LHinrliD  or  Conrn**,  si  Wmlilnivin. 

AMBK.  NATURAUST,  VOL.  IX.  iO  (626) 


Digit  zed  by  Google 


626  ODONTOKKITHEa,  0&  BIRDS  WITB  TEETH. 

skeleton  were  Becured.  These  remains  Indicate  an  aquatic  bird, 
fhlly  adult,  and  about  as  targe  as  a  pigeon. 

Tlie  slinll  is  of  moderate  size,  and  the  ej-es  vere  placed  well 
forward.  The  lower  jaws  are  long,  rather  slender,  and  the  nun! 
were  not  coossified  at  the  symphysis.  In  each  lower  jaw  there 
are  twenty-one  distinct  socliets,  and  the  series  extends  over  the 
entire  upper  margin  ot  the  dentary  bone  (Plate  II,  figures  1  and 
2).  The  teeth  in  these  sockets  are  small,  compressed  and  pointed, 
and  all  are  directed  more  or  less  backward.  The  crowns  are  cot- 
ered  with  nearly  smooth  enamel.  The  maxillary  teeth  appear  to 
have  been  numerous,  and  essentially  the  same  as  those  in  the 
mandible.  Whether  the  premaxillary  bones  supported  teeth,  or 
were  covered  with  a  homy  beak,  cannot  be  determined  ftom  the 
present  specimen. 

The  scapular  arch  and  the  bones  of  the  winga  and  l^s  all  con- 
form closely  to  the  true  avian  type.  The  sternum  b as  a  promi- 
nent keel,  and  elongated  grooves<for  the  expanded  coracoids. 
The  wings  were  very  large  in  proportion  to  the  l^s,  and  the 
humerus  had  an  extended  radial  crest.  The  metacarpals  are  cods- 
sified,  as  in  recent  birds,  thus  diO'ering  widely  from  those  of 
Archteopteryx.  The  bones  of  the  posterior  extremities  are  slender, 
and  resemble  those  of  some  aquatic  birds.  The  centra  of  the 
vertebne  are  all  biconcave,  the  concavities  at  each  end  being  dis- 
tinct,  and  nearly  equal  (Plate  II,  figures  8  and  4).  The  sacrum 
is  elongated,  and  made  up  of  a  lai^e  number  of  coossified  vertebrae. 
Whether  Uie  tail  was  elongated  or  not  cannot  at  present  be  de- 
cided. 

The  jaws  and  teeth  of  this  species  show  it  to  have  been  carniv- 
oroas,  and  it  was  probably  aquatic.  Its  powerfhl  wings  indicate 
that  it  was  capable  of  prolonged  flight. 

Another  Cretaceous  bird  (^Apatomia  celer  Marsh),  belonging 
apparently  to  the  same  order  as  Ichthyomit,  was  found  by  the 
writer  in  1872  in  the  same  geolc^cal  horizon  in  Kansas.  The  re- 
mains preserved  indicate  an  individual  about  the  same  size  as 
Ichthyomia  dispar,  but  of  more  slender  proportions.  The  vertebra 
are  biconcave,  and  there  were  probably  teeth. 

The  most  interesting  bird  with  teeth  yet  discovered  is  perh^M 
Heaperomis  regalia,  a  gigantic  diver,  also  fVom  the  Cretaceous  of 
EsDsaa,  and  discovered  by  the  writer  in  1870.  The  type  specimen, 
which  was  found  by  the  writer  in  1871,  and  described  soon  after, 
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consisted  mainly  of  vertebne  and  the  nearly  complete  posterior 
limbs,  all  in  excellent  preservation.* 

A  nearly  perfect  skeleton  of  this  species  was  obtained  in 
Western  Kansas  by  Mr.  T.  H.  Russell  and  the  writer  in  Novem- 
ber, 1872,  during  the  explorations  of  the  Yale  College  party, 
and  several  other  leas  perfect  specimens  have  since  been  secured,  , 
and  are  now  in  the  Yale  Museum.  These  various  remains 
apparently  all  belong  to  one  species. 

The  skull  of  Hesperomia  has  the  same  general  form  as  that  in 
Colymbxts  torquaius  Briin.,  but  there  is  a  more  prominent  me<1ian 
crest  between  the  orbits,  and  the  beak  is  less  pointed.  The  brain 
cavity  was  quite  small.  The  maxillary  bones  are  massive,  and 
have  throughout  their  length  a  deep  inferior  groove  which  was 
thickly  set  with  sharp,  pointed  teeth.  These  teeth  had  no  true 
sockets,  but  between  their  bases  there  are  slight  projections  firom 
the  sides  of  the  grooves.  (Plate  III,  flgnre  2).  The  teeth  have 
pointed  crowns,  covered  with  *enamel,  and  supported  on  stout 
fangs.  (Plate  III,  figure  la).  In  form  of  crown  and  base,  they 
moat  resemble  the  teeth  of  Hosasauroid  reptiles.  The  method  of 
replacement,  also,  was  the  same,  as  some  of  the  teeth  preserved 
have  the  crowns  of  the  successional  teeth  implanted  in  cavities  in 
their  fangs.  The  maxillary  grooves  do  not  extend  into  the  pre- 
maxillaries,  and  the  latter  do  not  appear  to  have  supported  teeth. 
The  external  appearance,  moreover,  of  the  premaxiltaries  seems 
to  indicate  tliat  these  bones  were  covered  with  a  horny  bill,  as  in 
modem  birds. 

The  lower  Jaws  are  long,  and  slender,  and  the  rami  were  unired 
in  n^ont  only  by  cartilage.  The  dentary  bone  has  a  deep  groove 
throughout  its  entire  length,  and  in  this,  teeth  were  thickly  planted, 
as  in  the  jaws  of  Ichlhyosavrus.  The  lower  teeth  are  similar  to 
those  above,  and  all  were  more  or  less  recurved  (Plate  III,  fig.  2). 

The  scapular  arch  of  Beaperomia  presents  many  features  of 
interest.  The  sternum  is  thin  and  weak,  and  entirely  without  a 
keel.  In  ttont,  it  resembles  the  sternum  of  Apteryx,  but  there  are 
two  very  deep  posterior  emargi nations,  as  in  the  Penguins.  The 
scapula  and  coracoid  are  very  smalt.  The  wing  bones  are  dimin- 
utive, and  the  wings  were  rudimentary,  and  useless  as  organs  of 
either  flight  or  swimming. 

The  vertebra  in  the  cervical  and  dorsal  regions  are  of  the  true 
I  Amcriean  Joand  of  Soluiee,  Ul.  WD,  HaTi  IBTS. 
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ornithic  type,  the  articDlar  faces  of  tbe  ueotra  belDg  qaite  as  in 
modern  birds  (Plate  III,  flgures  3  and  4).  The  sacrum  is  elon- 
gated, and  resembles  that  in  recent  diving  birds.  The  last  sacral 
vertebra  is  quite  amall.  The  caudal  Tertebwe,  which  are  about 
twelve  in  oumbpr,  are  very  peculiar,  and  indicate  a  structure  not 
before  seen  in  birds.  The  anterior  caudals  ore  short,  with  high 
neural  spines  and  moderate  transverse  processes.  The  middle 
and  posterior  caudals  have  very  long  and  horizontally  expanded 
transverse  processes,  which  restrict  Literal  motion,  but  clearly  in- 
dicate that  the  tail  was  moved  vertically,  probably  in  diving. 
The  last  three  or  four  caudal  vertebrte  are  firmly  coossified,  form- 
ing a  flat  tcriuinal  mass,  analogous  to,  but  quite  unlike,  the 
"ploughshare"  bone  of  modern  birds.  The  anterior  two  at  least 
of  these  caudals  have  expanded  transverse  processes. 

The  pelvic  bones,  although  avian  in  type,  are  peculiar,  and  pre- 
sent some  well  marked  reptilian  featui-es.  A  resemblance  to  tbe 
corresponding  bones  of  a  Cassowary  is  at  once  evident,  especially 
in  a  side  view,  as  the  ilium,  ischium,  and  pubis  all  have  their  pos- 
terior extremities  separate.  The  two  latter  are  slender,  and  also 
free,  back  of  their  union  with  tlie  ilium  at  the  acetabulum.  The 
ischium  is  spatulate  at  its  distal  end,  and  the  pubis  rodlike.  The 
acetabulum  differs  tVom  that  in  all  known  birds,  in  being  closed 
internally  by  bone,  except  a  foramen,  that  perforates  the  inner 
wall. 

The  femur  is  unusually  short  and  stout,  much  flattened  antero- 
posteriorly,  and  the  shaft  curved  forwartl.  It  somewhat  resem- 
bles^n  form  the  femur  of  Colymbua  torquatus  Briin.,  but  the  great 
trochanter  is  proportionally  much  less  developed  in  a  foi-e-anJ-aft 
direction,  and  the  shaft  is  much  more  flattened.  The  tibia  is 
straight  and  elongated.  Its  proximal  end  has  a  moderately  devel- 
oped cnemial  process,  with  an  obtuse  apex.  The  epi-cncmial  ridge 
is  prominent,  and  continued  distally  about  one-half  the  length  of 
the  shafl.  The  distal  end  of  the  tibia  has  on  its  anterior  face  no 
ossified  supratendinal  bridge,  differing  in  this  respect  f^om  nearly 
all  known  aquatic  birds.  The  fibula  is  well  developed,  and  resem- 
bles that  of  the  Divers.  The  patella  is  large,  as  in  Podiceps,  and 
in  position  extends  far  above  tbe  elevated  rotular  process  of  the 
tibia.  ^ 

The  tarso-metatarsal  bone  is  much  compressed  transversely,  and 
resembles  in  its  main  features  that  of  Coiymbus.    On  Its  anterior' 
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face  there  ia  a  deep  groove  between  the  third  and  fourth  metatarsal 
elements,  bounded  on  its  outer  margin  by  a  prominent  rounded 
ridge,  which  expands  distally  into  the  fVee  articular  end  of  the 
fourth  metatarsal.  This  extremity  projects  far  beyond  the  other 
two,  and  is  double  the  size  of  either,  thus  showing  a  marked 
difference  from  any  known  recent  or  fossil  bird.  There  is  a 
sbnilow  groove,  also,  between  the  secood  and  third  metatarsals. 
The  second  metatarsal  is  ranch  shorter  than  the  third  or  fourth, 
and  its  trochlear  end  resembles  in  shape  and  size  that  of  the 
former.  The  existence  of  a  hallux'  is  indicated  by  an  elongated 
oval  indentation  on  the  inner  margin  above  the  articular  face  of 
the  second  metatarsal.  The  free  extremities  of  the  metatarsals 
have  the  same  oblique  arrangement  as  in  the  Colymbidce,  to  facili- 
tate the  forward  stroke  of  the  foot  througli  the  water.  There  are 
no  canals  or  even  grooves  for  tendons  on  the  posterior  face  of  the 
proximal  end,  as  in  the  Divers  and  most  other  birds;  but  below 
this,  there  is  broad,  shallow  depression,  extending  rather  more 
tlian  half  way  to  the  distal  extremity. 

The  phalanges  are  shorter  than  in  most  swimming  birds.  Those 
of  the  large,  external  toe  are  very  peculiar,  although  an  approach 
to  the  same  structure  is  seen  in  the  genus  Podiceps.  On  the  outer, 
inferior  margin,  they  are  all  deeply  excavated.  The  first,  second, 
aud  third  have,  at  their  distal  ends,  a  single,  oblique,  articular 
face  on  the  inner  half  of  the  extremity,  and  the  outer  portion  is 
produced  into  an  elongated,  obtuse  process,  which  fits  into  a 
corresponding  cavity  in  the  adjoining  phalanx.  This  peculiar 
articulation  prevents  flexion  except  in  one  direction,  and  greatly 
increases  the  strength  of  the  Joints.  The  terminal  phalanx  of  this 
toe  was  much  compressed.  The  third,  or  middle  toe,  was  greatly 
inferior  to  the  fourth  in  size,  and  had  slender,  compressed  pha- 
langes, which  correspond  essentially  in  their  main  features  with 
those  of  modern  Divers. 

The  remains  preserved  of  Heeperomis  regalia  show  that  this 
species  was  larger  than  any  known  aquatic  bird.  All  the  speci- 
mens discovered  are  in  the  Yale  College  Museum,  and  agree  es- 
sentially in  size,  the  length  from  the  apex  of  the  bill  to  the  end  of 
the  toes  being  between  five  and  six  feet.  The  habits  of  tliis  gi- 
gantic bird  are  clearly  indicated  in  the  skeleton,  almost  every  part 
of  which  has  now  been  found.  The  rudimentary  wings  prove  that 
flight  was  impossible,  while  the  powerful  swimming  legs  and  feet 
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were  peculiarly  adapted  to  rapid  motion  through  the  wat«r.  The 
tail  appears  to  have  beea  much  expanded  horizontally,  as  in  the 
Beaver,  and  doubtless  was  aQ  efficient  aid  in  diving,  perhaps  com- 
pensating in  part  for  want  of  wings,  which  the  FeDguins  use  with 
so  much  effect  in  swimming  under  water.  That  Heapervmia  was 
carnirorona  ia  clearly  proven  by  its  teeth ;  and  its  food  was  prob- 
ably fisiies. 

The  zoological  position  of  Se^>erorma  is  evidently  in  the 
Odontomilhei;  but  the  insertion  of  the  teeth  in  grooves,  the  ab- 
sence of  a  keel  on  the  sternum,  and  the  wide  difference  in  the 
vertebre  require  that  it  be  placed  in  a  distinct  order,  which  may 
be  called  Odontotcte,  in  allusion  to  the  position  of  the  teeth  in 
grooves. 

Tlie  two  orders  of  birds  with  teeth  would  then  be  distinguished 
as  follows :  — 

8ub-Cla«s,  ODONTORNITHES  (or  AVES  DENTATE). 

A.  Teeth  in  aockets.    Vertebra  biconcave.    Stemam  with  keel.     Wings 

well  developed. 

Order,  Osoktotoiui£.' 

B.  Teeth  to  (crooves.    Tertebne  as  to  recent  birds.    Stemam  wttbont 

keel.    Wings  mdlmentarr. 

Order,  Odontolcjc. 

In  comparing  Ichlhyomis  and  He^>eromis,  it  will  be  noticed  that 
the  combination  of  characters  in  each  is  very  remarkable,  and  quite 
the  reverse  of  what  wonid  naturally  be  expected.  The  former  has 
teeth  in  distinct  sockets,  witii  biconcave  vertebrse ;  while  the  latter 
has  teeth  in  grooves,  and  yet  vertebrte  similar  to  those  of  modem 
birds.  In  point  of  size,  aod  means  of  locomotion,  the  two  pre- 
sent the  most  marked  contrast.  The  fact  that  two  birds,  so  en- 
tirely different,  living  together  during  the  Cretaceous,  should  have 
been  recovered  in  snch  perfect  preservation,  suggests  what  we  may 
yet  hope  to  learn  of  life  in  that  period. 

The  geological  horizon  of  all  the  Odontomithes  now  known  is 
the  Upper  Cretaceous.  The  associated  vertebrate  fossils  are 
mainly  Mosasauroid  reptiles  and  Pterodactyls. 

1  The  mune  IcUhyonUha,  Ant  proposed  fbr  tblt  order  br  lie  writer,  pnvM  w  bf 
preoccapled,  ud  Odenlotorma  nuj  be  (DbMlteted.  The  name  lOMrctiMa  catf  b« 
retaioed  n>r  the  (kmUr.— O.  C.  H. 


Digit  zed  by  Google 


ODOKTOBNtlHBS,  OB  BIRDS  WITH  TSBTH. 
EZPI^MATIOM   aw  Pl^TU. 

Plate  II. — I<Mhyomii  dttpar  Marsh.    Twice  aataral  size. 
Figure  1.  Left  lower  Jaw ;  side  view. 
Figure  S.  Left  lower  Jaw ;  top  view. 
Figures.  Cerrical  vertebm;  side  Tlew. 
Figure  4.  Same  TerCebra;  front  view. 
Plate  lll.—Se^>eromU  regalit  Harsh. 

Figure  1.  Left  lower  Jaw ;  side  view ;  half  natural  size. 
Figure  la.  Tooth;  four  times  natural  sIec. 
Figure  2.  -eft  lower  Jaw i  top  view;  half  natural  alxe. 
Figures.  Dorsal  vertebra;  side  view;  natural  size. 
Figure  t.  Same  vertebra:  ftontvlew;  natoral  size. 
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MODE  OF  GROWTH  OF  THE   LOWER  VERTEBRATES. 

BT  A.  8.  PACKARD,  JB. 

In  the  adult  AmphioKus,  vre  behold  a  vertebrate, withont  a  true 
back  bone,  but  a  doreat  cord  like  that  of  certain  larval  Ascidians ; 
with  no  brain,  no  true  heart,  but  with  a  vascular  system  resembling 
that  of  worms;  with  primitive  kidneys  like  the  segmental  organs 
of  worms,  and  with  the  front  end  of  the  alimentary  canal  perforated 
with  gill-slits,  like  those  of  AEcidians  and  the  Balanoglossus  worm 
rather  than  vertebrates.  Viewing  the  body  externally,  it  bas  no 
true  bead  as  in  fishes,  nor  appendages  supported  by  bony  axes,  like 
the  fins  and  arms  or  legs  of  vertebrates.  Yet  on  making  a  section 
of  the  body,  the  relation  of  the  chief  anatomical  organs  is  on  the 
vertebrate  plan,  a  nerve-cnvity  being  situated  above  the  digestive 
cavity,  the  vicarious  bock  bone,  or  chorda  dorsalis,  separating  the 
two  cavities. 

Development  of  Amphioxua.  Again  when  we  study  the  develop- 
ment of  Amphioxus,  we  shall  find,  that  while  there  are  important 
points  in  which  the  embryology  of  this  animal  differs  much  from 
that  of  the  higher  vertebrates ;  still,  as  observed  by  Balfour,  "all 
the  modes  of  development  found  in  the  higher  vertebrates  are  to 
be  looked  upon  as  modifications  of  that  of  Amphioxus." 

For  the  life-history  of  the  lancelet,  we  turn  to  Kowaleveky's 
classical  memoir.  lie  found  the  eggs  issuing  in  May  (Vom  the 
mouth  of  the  female,  and  fertilized  by  spermatic  particles  likewise 
pouring  out  from  the  mouth  of  the  male.  The  eggs  are  very  small, 
0.105  millimetres  iu  diameter.  The  eggs  undergo  total  segmenta- 
tion, exactly  as  in  the  siionge,  the  ascidian,  the  mammal,  and 
even  as  in  man,  and  leaving  a  segmentation  cavity  which  becomes 
the  body-cavity. 

The  blastoderm  now  invaginates  and  the  embryo  swims  abont  as 
a  ciliated  gastrula,  comparable  with  that  of  the  sponge,  or  Sagitta 
(Fig.  179).  The  body  la  now  oval,  and  the  germ  does  not  dififer 
much  in  appearance  IVom  a  worm,  starfish,  snail  or  ascidian  in  the 
same  stage  of  growth.    No  vertebrate  features  are  yet  developed. 

Soon  the  lively  ciliated  gastrula  elongates,  the  alimentuy  tube 
arises  from  the  primitive  gas tru la-cavity,  while  the  edges  of  the 
(682) 


Digit  zed  by  Google 


HODE  OF   GBOWTB  OF  IHB  LOWKR  TEBTSBRATES.  633 

flattened  side  of  the  body  grow  up  aa  ridges  which  afterwards,  as 
in  all  vertebrate  embryos,  grow  over  and  enclose  the  spinal  cord. 
By  this  time  the  transverse  muscular  bands  appear. 

By  the  time  the  erahryo  is  twenty-four  hours  old  it  assumes  the 
form  of  a  ciliated  Battened  cylinder,  with  both  ends  much  alike. 
It  is  now  somewhat  like  the  Ascidlan  embryo  (Fig.  217,  B,  n), 
there  being  a  nerve-cavity,  the  nerve-tube,  with  an  external  open- 
ing, which  afterwards  closes. 

The  vertebrate  character,  namely,  the  embryonic  back  bone 
{ehorda  doraaUa)  has  now  appeared,  and  extends  to  the  front  end, 
beyond  the  end  of  the  brain,  instead  of  being  confined  to  the  pos- 
terior portion  of  the  body  as  in  the  Ascidians  (Fig.  217,  B,  x). 

In  the  next  stage  observed  by  the  Russian  embryologiat,  the 
Anpldoxus-form  was  attiuned,  the  body  being  compressed  and 
deeper  in  the  region  of  the  month,  though  there  is  no  true  head. 
The  first  gill-opening  now  appears,  the  mouth  having  previously 
been  formed,  and  afterwards  twelve  such  openings  appear;  the 
pharynx  is  thus  provided  with  ciliated  slits,  as  in  the  ascidians, 
the  Balanc^lossus ;  and,  on  the  other  hand,  all  embryo  vertebrates. 
The  embryo  lancelet  is  still  ciliated,  but  these  swimming -hairs 
disappear  eventually  and  the  young  animal  seeks  the  bottom  and 
burrows  finally  in  the  sand.  When  the  larval  Amphioxus  is  still 
very  small,  the  body  is  not  symmetrical,  the  mouth  ia  far  on  one 
side,  and  on  the  lower  edge  is  a  circle  of  external  filaments  sor* 
rounding  the  mouth,  comparable  with  those  of  the  ascidians,  the 
clam  or  certain  worms. 

It  seems  to  result  IVom  these  and  other  facts,  not  here  presented, 
that  while  the  Amphioxus  is  a  low,  embryonic  vertebrate,  which 
graduates  into  the  fishes  through  the  lamprey  and  myxine,  the 
early  history  of  Amphioxus  unmistakably  points  back  to  worm- 
like  parents ;  and  on  the  other  hand  that  of  the  vertebrates  indi* 
cates  their  descent  fVom  an  Amphioxus- like  ancestor. 

Briefly  recapitulating  the  chief  events  in  the  life  of  the  lancelet, 
we  find  the  following  well  marked  stages : 

1 .  Morula. 

2.  Gastrula  (ciliated). 
S.   Ascidian-like  larva. 

4.    Adult.  UTEBATDRE. 
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DevelopmeiU  of  tke  Sharks  and  Skatts  iS^achiant),  These 
fishes  are  either  oviparous  or  viviparous.  The  d<^-fi8h  brings 
forth  her  young  alive,  while  the  skates  and  many  sharks  lay  square 
eggs  like  those  of  the  skate  (Fig.  265,  after  Wyman),  each  corner 
sending  out  a  tendril  by  which  it  is  attached  to  sea^weeds.  The 
yolk  is  not  enclosed  in  any  membrane  like  the  vitelline  membrane 
of  birds,  but  lies  freely 
''  in  a  viscid  albumen  fill- 

ing the  egg-capsule  (Bal- 
four), 

We  will  now,  in  order 
to  make  out  a  tolerably 
complete  life-history  of  a 
Selachian,  condense  Bal- 
four's account  of  the  early 
stages  of  the  dog-fish 
(Mustelus),  and  close 
with  the  latter  stages  of 
the  skate,  as  given  by 
the  late  Professor  Wy- 
man. The  blastoderm  or 
germinal  disk  is  a  large 
round  spot  darker  than 
the  rest  of  the  yolk  and 
marked  off  from  the  rest 
of  the  yolk  by  a  dark 
line  (really  a  shallow 
groove).  Segmentation 
Ere  of  the  skiit..  o<=«^  ™"<*  a«  •leflcribed 

!d  the  bony  fishes,  rep- 
tiles and  birds.  The  upper  germ-layer  (epiblast)  arises  much  as 
in  the  bony  fishes,  the  Batracbians  and  birds,  while  the  two  inner 
germ-layers  ate  not  clearly  indicated  until  a  considerably  later 
stage.  The  segmentation-cavity  is  formed  much- as  in  the  bony 
fishes.  There  is  no  invagination  of  the  outer  germ-layer  to  form 
the  primitive  digestive  cavity  and  anna  of  Rusconi,  as  in  Amphl- 
ozuB,  the  Lamprey,  atui^eon  and  Batrachians,  but  the  Selachians 
agree  witii  the  bony  fishes,  the  reptiles  and  birds,  in  having  the 
alimentary  canal  formed  by  an  infolding  of  the  innermost  germ- 
layer,  and  with  no  anus  of  Busconl,  the  digestive  canal  remidning 
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Not  80,  however,  with  the  skate  (Bttia  batia)  aa  it  presents  an 
y^^  jgg  additional  chapter  in  its  life-history, 

discovered  by  Professor  Wyman. 
Fig.  286  (this  and  those  following 
after  Wyman)  shows  the  young 
skate  resting  on  the  large  yolk-sac. 
It  is  eel-shaped,  the  dorsal  (c)  and 
(d)  anal  flns  extending  to  the  end 
of  the  tail  as  in  the  eel.  Fig.  287 
represents  a  more  advanced  embryo, 
J'  showing  at  a  and  b  the  pectoral  and 

ventral  fins,  and  at  d,  the  t«oiporajy 
anal.    Fig.  288  is  a  side  view  of  the 

same   enlaKjcd   (a,  first  branchial 
8h»rt-ih«p«d  ombrro  Sksto.  .  .  . 

fissure,  largest  at  its  outer  end ; 
this  enlarged  portion  corresponds  with  the  Aitnre  spiracle ;  b,  the 
ioner  end  ;  the  first  arch  is  in  front  of  the  fissure ;  b",  the  second 
fissure,  in  front  of  which  is  the  second  arch,  bearing  a  fringe ;  c, 
nasal  fossa ;  d,  projection  of  the  optic  lobes ;  e,  cerebral  lobes.) 

Soon  after  the  embryo  skate  becomes  shark-shaped,  as  in  Fig. 
289,  whilf  Figs.  290  and  291,  represent  a  lateral  and  dorsal  view 
of  the  embryo  {b,  facial  disk ;  a,  pectoral ;  c,  ventral  fin  ;  e,  gill- 


Hare  advanced  embryo  of  Skate. 

fringes).  There  are  at  first  seven  bronchial  fissures,  the  most 
anterior  of  which  is  converted  into  the  spiracle,  which  is  the  ho- 
mologue  of  the  Eustachian  tube  and  the  outer  ear-canal ;  the 
seventh  is  wholly  closed  up,  no  trace  remaining,  while  the  five 
others  remain  permanently  open. 

Fig.  292  represents  the  newly  hatched  skate,  wheb  the  form  of 
the  adult  is  closely  approached  (a,  yolk-sac  in  the  cavity  of  the 
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kbdomen,  connecting  with  the  intestine,  b;  c,  embryonic  portion 
of  the  tail  which  diBRppeara  in  the  adutt  (Wyman). 

A  condensed  summary  of  the  chief  events  in  the  life  of  a  Se- 
lachian, IB  as  follows : — 

1.  Partial  segmentation  of  the  germinal  disk. 

2.  The  embryo  arises  as  a  distinct  boily  from  the  germinal 
disk  (the  "  gastrula  "-condition  being  suppressed). 

FIr.  Wi. 


Kewly-hatched  Skate. 

3.  Thp  embryo  appears  lilte  that  of  any  other  vertebrate,  nntil 
finally 

4.  The  shark  or  skate  form  is  assumed  jnst  before  birth,  or 
hatching  from  the  egg. 

5;   The  skates  pass  through  a  shark-like  form,  before  attaining 
the  adult  shape. 

LITERATURE. 
rrjrainn.   ObierratLona  od  tha  DerclapmeDt  of  Aid^hiHt.   <Hpm7lr>  Amer.  Acad, 
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Bambttt.  Rechenbai  mr  la  DsralaiipaMBt  dn  Pdabali  /kMcm  (Htmolre*  codtod- 
nil  Acad.  Belglqne,  U,  IBTO.) 

£iri/b«r,  A  prelim Infir;  AccaODtoTtbeDcTelopmeBtof  theElaimobnnch  F1«bes. 
(Qaort.  Jour.  Ulcr.  Science,  ISIt.) 

Development  of  the  bony  Pithee.  Dnring  their  reproductive  sea- 
son, the  bony  fishes,  such  as  the  strikleback,  aalmon  and  pike, 
are  more  highly  colored  than  at  other  times,  the  males  being  es- 
pecially brilliant  in  their  hues,  while  other  secondary  sexual  char- 
acters are  developed.  The  female  deposits  her  eggs  either  in 
masses  at  the  surface  of  the  water,  as  in  the  cod  and  goose  fish, 
or  at  the  bottom  on  gravel  or  sand  as  in  most  other  fishes,  the 
male  passing  over  them  and  depositing  his  "  milt ''  or  spermatic 
"»■*•*■  rtg.tu. 


Enibrro    Ulenor   ■ 

In  ttoBt. 

Fig.  MB. 


Tb«  Mme  u  Fig.  KM.  Tbe  mtdb  ■■  FIf .  3H, 

Men  In  proflla  IMm  seen  In  pronle  ttoia 

tha  right  aide.  the  lelt  aide. 

particles.    The  egg  has  a  thin  transparent  shell,  and  the  yolk  Is 
small,  covered  with  a  thick  laj'cr  of  the  "  white." 

The  eggs  after  fertilization  undergo  partial  segmentation,  the 
primitive  streak,  notochord,  nervous  cord  and  brain  developing 
mnch  aa  described  in  the  section  on  the  embryology  of  birds. 
That  the  embryo  before  us  is  a  flsb  is  soon  determined  by  the 
absence  of  an  amnion  and  allaotois,  and  by  the  fact  that  tbe  germ 
lies  fVee  over  the  yolk  like  a  band.    Figs.  293, 294,  295,  296  (cop. 
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ied  by  Agasaiz  <  Ttom  Bathke),  repreBent  on  advanced  stage  of  tiie 
embryo  Blenny  {Zoarcea  viviparus)  in  various  poeitiona,  with  the 
iy^s,  gill  arches,  Soa  and  vitelline  network  of  blood  vessels  on 
the  outer  surface  of  the  yolk  sac. 

Id  the  pike  the  heart  begins  to  beat  about  the  seventh  day,  and 
by  this  time  the  alimentaiy  canal  is  marked  out.  The  primitive 
kidneys  are  developed  above  the  liver.  The  air-bladder  (probably 
the  homologue  of  the  lungs  of  higher  vertebrates)'  arises  as  an 
oflbhoot  opposite  the  liver  fVom  the  alimentary  canal,  and  the  gall- 
bladder is  also  originally  a  diverticulum  of  the  intestine.  The 
urinary  bladder  in  the  flsh  is  supposed  to  be  the  homologue  of  the 
allantois  of  the  higher  vertebrates.  The  principal  external  change 
is  the  appearance  of  the  usually  large  pectoral  fins. 

The  embryo  pike  hatches  In  about  twelve  days  after  develop* 
ment  begins  and  awims  about  with  the  large  yolk  1)ag  attached, 
and  it  is  some  seven  or  eight  days  before  the  young  flsh  takes 
food,  living  meanwhile  on  the  yolk  mass.  The  pereb  hatches  in 
twelve  days  after  the  egg  ia  fertilized,  and  swims  about  for  eight 
Or  ten  days  before  the  yolk  ia  absorbed.  The  vent  opens  in  the 
pike  four  days,  and  in  the  perch  six  dnya,  after  batching.  The 
gilla  gradually  develop  as  the  yolk  is  absorbed. 

The  tail  in  most  bony  flshes  (the  Gadidie  excepted,  according 
to  Owen),  is  beterocercal  as  in  the  maturer  sharks,  but  subse- 
quently after  the  flsh  has  awam  about  for  a  while  and  increased  in 
aize  it  becomes  homocercal  or  symmetrical.  The  scales  are  Ibe 
last  to  be  developed. 

In  the  large  size  of  the  pectoral  fins,  the  position  of  the  mouth, 
which  is  situated  far  back  under  the  head,  the  het«rocercal  lail,  the 
cartilaginoua  aketcton  and  uncovered  gill-slits,  the  embryo  salmon, 
pike,  perch,  etc.,  as  Owen  observes,  manifest  transitoiy  oharacters 
which  are  permanent  in  sharks  {Seladtii). 

A  summary  of  the  changes  undergone  in  the  bony  flshes  is  as 
follows : 

1.  Segmentation  partial. 

2.  A  gastrula-condition  in  the  lamprey  and  stnrgeon,  but  not 
in  the  bony  flshes  (trout,  etc). 

8.   The  embryo  arises  as  in  any  other  vertebrate< 

iThc  Structure  nnd  Orawth  of  Domtstlcated  AnlmalB,"  SOIti  Anti,  Beport  of  Ibe 
8ecr«tuT  "I  Uis  HuMobuiett>  Board  of  Aitrlcnitiire.  Boaton,  JSTS.  Theae  wen 
klDdlf  lokued  bf  Mi.  C.  L.  Flint,  thi  Sacnttrj. 
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4.  Aclnlt  form  attained  at  the  time  of  hatching  or  birth,  in  tbe 
viviparous  species;  certain  forms  uodergoing  slight  metamor- 
phosis. 

LITERATURE. 

Voel.  Embrjoloftie  dea  Snlmones  (In  Agusli,  tllat.  Nnt.  dea  PolaaDaa  d'l'oia  donee 
de  I'tJoropg  Cenlntlc.)    Keucbalcl,  ISU. 

Lrr^xmUft.  Kocherctaea  d'Embrrologle  Campari  aar  Ts  l>«Telopp«m^t  derRro- 
oMt,  de  1>  rercbe.  etc.    (ADiiBleii  des  Sc.  Nat.    Paria.lSU} 

(Ellncher.  Beitrlge  zur  EnCwlckluos  der  Knoehenfliche,  etc.  (Slebold  and  KSlli- 
keT*>  Zeltarhrin,  Wn,  T4.1 

Komilmlv,  OKtjnnnikoJF,  nwt  Wagiter.  EntwIckelnDgilerSIOre  [SlurseoD.  Bulle- 
tin Imp.  Aciwl.  3l.  Peccraburg.  xlv.  1ST3.) 

Willi  the  nritlDsa  of  Kupffer,  UiMte,  Ru7  Lukeater  and  Owpjannikaff. 

Development  of  the  Amphibia.  Passing  by  the  Dipnoa  (Cera- 
todus,  Protopt«ru3  and  Lepidosiren]  of  whose  development  we  as 
yet  are  totally  ignorant,  and  the  Simosatiria,  Plesiosanria  and 
Ichtliy03niina,*we  come  to  the  salamanders  and  tnadu  and  frogs, 
or  Amphibia.  The  early  liistory  of  the  extinct  Arcbegosaiirus, 
Dendrerpeton  and  Labyrinthodonts  died  with  them,  and  we  can 
only  predicate  from  the  imperfectly  known  structure  of  the  adult 
forms  that  their  young  possibly  developed  in  a  manner  like  that 
of  the  living  batrachians. 

As  in  the  fishes  the  batrachians  are  most  highly  colored  during 
the  breeding  season.  The  males  of  certain  newts  acquire  the 
dorsal  crest  and  a  brooder  tail-Sn,  aiding  in  the  process  of  fecunda- 
tion (Owen),  and  other  secondary  sexual  features  are  added,  es- 
pecially to  the  male  during  the  reproductive  season.  Afler  an 
imperfect  sexual  union  the  salamanders  deposit  their  eggs  on  the 
leaves  of  aquatic  plants.  The  eggs  of  the  toad  are  lai<l  in  long 
strings,  those  of  the  frog  in  masses.  In  these  creatures  each  egg 
is  fertilized  as  it  is  extruded,  and  the  egg  then  swells  greatly,  the 
yolk  Appearing  as  a  dot  in  the  large  jellydike  mass  surrounding  it. 

Until  wc  have  a.  detailed  embryology  of  tbe  Amphibians,  studied 
in  the  light  of  the  newer  school  of  embryology,  the  reader  must 
be  content  with  the  following  summary  of  Owen's  account  in  his 
"Anatomy  of  Vertebrates." 

The  segmentation  of  the  e^  in  the  Amphibia  is  total,  the  pro- 
cess beginning  usually  about  three  hours  after  impregnation  in 
the  frog,  and  lasting  twenty-four  hours.  The  primitive  streak, 
the  notochord  and  nervous  system  then  arise  as  in  other  craniated 
Veitebvates.  After  the  appearance  of  the  branchial  arches,  the 
gilU  begin  to  bud  out  from  them,  finally  forming  the  larger  gills 
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of  the  tadpole.  The  embryo  now  rests  on  the  large  yolk  sac, 
much  as  in  the  embryo  fish,  but  this  is  entirely  absorbed  before 
the  embiyo  leaves  the  egg.  Before  the  yolk-eac  is  absorbed  a 
communication  opens  between  the  alimentary  canal  and  the 
branchial  cavity  in  the  head  (biicco-brnncbial  cavity  of  Owen), 
"  and  this  opens  externally  on  the  lower  part  of  the  head  by  a 
vertical  Assure,  on  each  side  of  wliich  a  small  protuberance  buds 
out,  foitning  a  special  organ  of  adhesion — a  pair  of  temporary 
cephalic  limbs."  (Owen.)  Now  the  gills  having  got  their  growth, 
the  remnant  of  the  yolk  enclosed  by  the  abdominal  walls,  aod 
the  tail  well  developed,  the  tadpole  bursts  its  egg  membrane  and 
swims  about  freely.  In  Italy,  Rusconi  found  that  the  tadpoles 
hatched  in  four  days,  in  England  they  batch  in  five  days,  and  the 
period  may  be  prolongetl  to  four  weeks  by  cold  weather.  It  is  a 
common  s^ht  in  Maine  to  see  frogs'  eggs  laid  in  i>ODds  still  con- 
taining ice  and  snow. 

The  tadpole  is  much  less  developed  than  the  larval  fish  or  any 
other  vertebrate ;  the  intestine  is  not  yet  forme<l,  and  in  other  im* 
portant  characters  it  is  lower  in  organization  than  the  freshly 
hatched  fish.  It  is  also  a  vegetarian,  eating  decaying  leaves;  the 
mouth  is  small  and  round,  the  alimentary  canal  is  remarkably  long, 
the  intestine  coiled  up  in  a  spiral,  the  mouth  is  small,  destitute  of 
a  tongue  and  the  beak  unarmed  with  teeth.  "About  the  middle 
period  of  aquatic  life  the  true  or  permanent  kidneys  begin  to  be 
formed  from  and  upon  the  primordial  ones ;  and  the  basis  of  the 
ovaria,  or  testes,  may  now  be  discerned.  The  oviduct  is  soon 
distinct  from  the  ureter ;  but  tlie  testes  retain  the  same  excretory 
duct  as  the  kidneys;  their  vasa  ^ferentia  communicate  with  re- 
tained Cffica  of  the  primordial  kidneys  before  penetrating  the  later 
glands ;  the  upper  or  anterior  ends  of  the  first  remain  for  some 
time  behind  the  heart."     (Owen.) 

"  Soon  after  the  external  gills  have  reached  their  full  develop* 
ment  they  begin  to  shrink,  and  finally  disappear ;  but  the  branch- 
ial circulation  is  maintained  some  time  longer  upon  the  internal 
gills ;  these  consist  of  numerous  sliort  tufVIilie  processes  from  the 
membrane  covering  the  cartilaginous  brancliial  arches ;  they  are 
protected  by  the  growth  of  a  membranous  gill-cover,  which,  as  the 
external  branchiffi  are  absorbed,  leaves  ouly  one  small  external 
orifice,  by  which  the  branchial  streams,  admitted  by  the  mouth, 
continue  to  be  expelled.  The  cbi.f  distinction  between  the  fully 
AlfER.  NATURAUSL,  VOL  iz.  41 
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developed  brtincbial  circulntioQ  in  the  Batrochinn  larva  and  that  or 
the  fish  coneists  in  the  presence  of  amall  anastomosing  channels, 
between  the  branchial  artery  ond  vein  of  each  gill,  proximad  of  the 
gill  itself.  The  tongue  makes  its  a|>pearance  when  the  fore  limbs 
are  developetl." 

The  vortebne  of  the  tadpole  nre  biconcave,  but  in  the  change  to 
the  adult  are  converted  into  ciip-and-ball  joints,  by  ossification  of 
the  substance  of  the  cavities,  and  its  coalescence  either  with  the 
fore  (Pipa)  or  back  (Rana)  pai-t  of  the  centrum.  Tlie  remarkable 
changes  in  the  hyo-branchial  apparatus  and  the  skull  are  described 
by  Owen. 

Tbe  accompanying  figures  (from  Tenney's  Zoology)  represent 
the  external  changes  of  the  toad  from  the  time  it  is  hatched  until 
the  form  of  the  adult  is  attained.  Tbe  tadpoles  of  our  American 
toad,  as  observed  in  the  European  toad  by  Owen,  are  smaller  and 
blacker  in  all  stages  of  growth  than  those  of  the  fVog.  The  tadpole 
is  at  first  without  any  limbs  (Fig.  297)  ;  soon  the  hinder  pair  bud  out. 
After  this  stage  (Fig.  298)  is  reached,  the  body  begins  to  diminish 
in  size.    The  next  important  change  is  the  growth  of  tbe  front 
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legs  and  the  partial  disappearance  of  the  tail  (Fig.  299),  while 
very  small  toads  (Figs.  300  and  301),  during  midsummer,  may  be 
found  on  the  edges  of  the  pools  in  which  some  of  the  nearly  tail- 
less tadpoles  may  be  seen  swimming  about.  When  the  tadpoles 
are  hatched  late,  the  gills  are  often  retained  through  the  winter, 
as  large  tadpoles  of  frogs  are  often  found  in  pools  by  breaking 
through  the  ice.  It  is  three  years,  according  to  Owen,  before  the 
Amphibia  are  capable  of  breeding. 

"In  the  newts  (Triton)  tlie  gills  are  in  three  pairs,  larger  aod 
moi'e  complex  than  in  the  frog ;   the  fore  limbs  are  the  first  to 
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emerge,  and  the  gills  persist  long  after  the  hind  limbs  are  devel- 
oped."    (Owen).     While  as  a  rule  the  eggs  of  newts  or  salaman- 
ders are  laid  in  the  water,  the  red-backed  salamander  lays  its  egga 
in  damp  places  on  land,  thongh  the  young 
are  provided  with  gills.     Fig.  302   (after 
Hoy)  represents  the  yonng  of  Amblystoma 
lurida  on  the  tenth  day  after  hatching,  the 
lower  figure  the  natnrol  aize  of  the  fVe^lily 
hatched  young.     In  the  Surinam  toad  and 
L.™i  a»]Mii«<.der.        jjyj^  ^f  jj|g  .gjj^jj^^  ^f  Mauritius  there  is  no 

metamorphosis,  the  young  iiatching  with  the  form  of  the  adult. 

The  Siredon  or  AxolotI  of  Mexico,  according  to  Dumeril,  lays 

eggs,  though  a  larva,  while,  n,.  nog. 

as  in  the  AxolotI,  the  lar-   <~ 

va  of  Amblyaloma  mavor- 

tiitm,  originally  described 

as  an  adult  animal  under 

the  name  of  Siredon  liche- 

noide»  (Fig. 303,  fiomTeu- 

ney's   Zoology)   has  been 

found  by  Professor  Marsh 

to  drop  its  gills  and  assume  its  adult  form  when  brought  to  tlie 

sea  level,  its  original  habitat  being  the  lakes  situated  in  the  Rocky 

Mountains  at  an  altitude  of  4,500-7,000  feet. 

Professor  Owen  has  well  summed  up  the  wonderful  changes 
undergone  in  these  metamorphoses,  which  are  exactly  paralleled 
by  those  of  the  vegetarian  larval  gnat  with  biting  Jaws  and  gilla 
into  the  blood-BUcking  volant,  air-breathing  fly ;  entirely  new 
organs  replacing  the  deciduous  ones  of  the  larva,  and  the  body 
in  attaining  maturity  being  made  over  anew.  "  In  the  metamor- 
phoses of  the  Batracbia,"  says  the  distinguished  comparative 
anatomist,  "we  seem  to  have  such  process  carried  on  before  our 
eyes  to  its  extremest  extent.  Not  merely  is  one  specific  form 
changed  to  another  of  the  same  genus ;  not  merely  is'  one  generic 
modification  of  an  order  substituted  for  another,  the  transmuta- 
tion is  not  even  limited  by  passing  from  one  order  (Urodela)  to 
another  (Anoura)  ;  it  affects  a  transition  from  class  to  class.  The 
Fish  becomes  the  Frog ;  the  aquatic  animal  changes  to  the  terres- 
trial one ;  the  water-breather  becomes  the  air-breather ;  an  insect 
diet  is  substituted  for  a  vegetable  one.    And  these  changes,  more- 
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over,  proceed  gradaatly,  contlnooasly,  and  without  any  interrup- 
tion or  active  life.  The  larva  having  started  into  independent 
extetence  as  a  fisli,  does  not  relapse  into  the  passive  torpor  of  the 
ovum  to  leave  the  organizing  energies  to  complete  ttieir  work  un- 
troubled  by  the  play  of  the  parts  they  are  to  transmute,  but  step 
by  step  each  or^an  is  modified,  and  the  behavior  of  the  animal 
•nd  its  life-sphere  are  the  consequence,  not  Ihc  cause,  of  the 
obliges." 

"The  external  gills  are  not  dried  and  shrivelled  by  exposure  to 
the  air,  nor  does  the  larva  gain  its  lungs  by  efforts  to  change  its 
element  and  inhale  a  new  respiratory  medium.  The  beak  is  shed, 
the  jaws  and  tongue  are  developed,  and  tbe  gut  shortened,  before 
the  young  Frog  Is  in  a  condition  to  catch  a  single  fly.  Tlie  em* 
bryo  acquires  the  breathing  and  locomotive  oi^ans — gills  and  com- 
pressed tail — wliile  imprisoned  in  tbe  ovum ;  and  the  tadpole  ob- 
tains its  lungs  and  land-limbs  while  a  denizen  of  the  pool ;  action 
and  reaction  between  the  germ  and  tlie  gelatinous  atmosphere  of 
tbe  yolk,  or  between  the  lari-a  and  its  aqueous  atmosphere,  have 
no  part  in  these  transmutations.  Tbe  Batracbiao  is  compelled  to 
a  new  sphere  of  life  by  antecedent  obliterations,  absorptions  and 
developments,  in  which  external  influences  and  internal  efforts 
have  no  share." 

While  tbe  passage  we  have  quoted  is  an  attack  against  La- 
marckianism,  we  do  not  see  but  that  in  a  long  course  of  genera- 
tions of  the  ancestors  of  the  present  species  of  amphibians,  tbe 
metamorphoses  may  have  become  gradually  established,  finally  be- 
coming tbe  normal  history  of  each  individual ;  tbe  changes  of  the 
individual  epitomizing  the  successive  steps  in  the  collective  life- 
history  of  tbe  entire  group  of  Amphibians.  That  changes  in  the 
physical  Burroundings  induce  important  modification  of  structure 
is  seen  in  tbe  exceptional  mode  of  metamorphosis  of  the  Surinam 
Pipa,  or  the  Hyla  of  Mauritius,  and  on  tbe  other  hand,  in  the 
prematurity  of  the  axolotl,  which  near  the  level  of  the  sea  drops 
its  gills,  wlrile  five  or  six  thousand  feet  above  the  sea  it  retains  its 
gills  and  still  produces  young. 

To  recapitulate,  we  have  the  following  stages  of  development 
in  the  Amphibia : 

1.  Morula  (segmentation  total). 

2.  Tbe  embryo  develops  as  in  the  bony  fishes. 

S.   Young  with  external  gills  hatching  with  a  flsb-like  form,  but 
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mnch  less  advanced  in  internal  oi^anization ;  or,  rarely,  hatching 
In  the  adult  form,  the  metamorphosis  being  snppresaed. 

4.  Larval  forms  retained  as  in  the  Menohranchus,  Siren,  Meno- 
pona  and  Salamanders ;  or  dropped,  as'io  the  toad  and  frog. 
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Development  of  the  Reptile*.  We  now  come  to  study  the  embr^ 
ology  of  those  vertebrates  in  which  there  Is  an  important  embry- 
onal membrane,  the  amnion,  developed,  besides  an  altanloii.  The 
eggs  of  reptiles  from  their  abundant  supply  of  yolk  cells,  and  the 
early  stages  of  the  embryo,  are  so  much  like  those  of  birds  that 
Uie  reader  is  referred  to  the  account  of  the  early  stages  of  the 
chick  for  a  more  complete  accouat  of  the  early  phases  of  embry- 
onic life  in  the  reptiles. 

As  with  birds,  the  eggs  are  enormous  in  size,  and  like  those  of 
the  ostrich  they  are  laid  in  the  sand,  and  are  left  by  the  parent  to 
be  hatched  by  the  warmth  of  the  sun. 

Professor  H.  J.  Clartc,  in  his  *'  Mind  in  Nature,"  tells  us  that  of 
all  eggs  those  of  turtles  are  by  far  the  most  easily  preserved  in  a 
healthy  state  during  the  time  of  incubation.  "All  that  is  required 
to  obtain  them  is  to  collect  a  number  of  turtles  in  early  spring, 
before  May,  and  keep  them  enclosed  in  some  shady  spot  where 
they  can  have  easy  access  to  water  and  soft  earth,  and  to  feed  thorn 
well  with  fresh  herbage,  such  as  plantain-leaves,  lettuce,  beet- 
leaves,  etc.,  etc.,  and  in  the  course  of  time,  usually  in  May  and  , 
June,  they  may  be  caught,  at  early  dawn,  digging  holes  in  the 
earth  with  their  hind  legs,  and  depositing  therein  their  brood  of 
eggs,  and  then  covering  them  up." 

The  lizards,  snakes,  and  crocodiles,  lay  their  eggs  in  sand  or 
light  soil,  the  iguana  in  the  hollows  of  trees,  while  certain  lizarda 
and  snakes  are  viviparous.  Agassiz  has  discovered  the  extraor- 
dinary fact  that  in  turtles  fecundation  does  not  appear  to  be  an 
instantaneous  act,  resulting  from  one  succesBfiil  connection  of  the 
sexes,  as  it  is  with  most  animals,  but "  a  repetition  of  the  act,  thrice 
every  year,  for  four  sticcessive  years,  is  necessary  to  determine 
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the  final  development  or  a  new  iDdividaal,  wbicb  tnay  be  accom- 
plisbed  in  other  animals  by  a  single  copulation."  Prom  the  same 
source  we  learn  that  Chryaemys  (Emys)  picta  does  not  lay  its  e^^a 
before  the  eleventh  year.  Oar  other  turtles  probably  lay  their 
eggs  from  the  eleventh  to  the  fourteenth  year,  according  to  the 
species.  The  operation  takes  place  in  the  month  of  June,  both  at 
the  north  and  south,  climatic  differences  not  seeming  to  have  any 
effect  upon  this  particnlar  fbnction. 

Before  segmentation  of  the  yolk  the  nucleus,  or  germinal  vesicle, 
undei^oes  self-division.  According  to  Agassiz  and  Clarli  ^'  this 
takes  place,  at  least  to  a  certain  extent,  without  the  influence  of 
fecundation  within  a  year,  but  at  the  same  time  has  been  seen  only 
in  those  eggs  which  have  been  expelled  ttora  the  ovary.  Finally 
they  become  the  original  cells,  "  the  primitive  embiyonic  cells  "  en-; 
gaged  in  the  composition  of  the  different  organs  of  the  body.  In 
the  bony  fishes,  according  to  (Ellacher,  the  germinal  vesicle  Is 
ejected  bodily  IVom  the  germinal  disk,  and  Foster  and  Balfour 
think  this  fate  aw^ta  that  of  the  birds.  In  insects  the  germinal 
vesicle  is  supposed  to  undergo  self-division  and  form,  the  nuclei 
of  the  cells  of  the  blastoderm. 

The  segmentation  of  the  yolk  has  been  fully  observed  in  Olyp- 
temt/a  (Emys)  insculpla.  The  process  of  segmentation  is  not  so 
regular,  and  there  does  not  seem  to  be  always,  in  the  beginning, 
a  symmetrical  halving  of  the  embryonio  area,  as  has  been  obser%'ed 
among  birds ;  but  in  other  respects  it  resembles  what  takes  place 
withia  the  eggs  of  the  latter  animals,  and  finally  results  in  shap- 
ing out  the  embryonic  disk."  Agassiz  and  Clark,  ftx>m  whom  we 
have  quoted,  think,  however,  that,  ftiom  certain  phenomena  ob- 
served by  them,  the  whole  mass  of  the  yolk  becomes  segmented. 

The  formation  of  the  primitive  streak,  the  amnion,  allantois, 
and  cAorda  donalis,  lu-e  much  as  observed  in  the  chick,  and  for 
an  account  of  the  early  stages  of  the  embryo  reptiles,  the  reader 
is  referred  to  the  chapter  on  the  embryology  of  birds.  The  lungs 
arise  as  hollow  sacs  projecting  from  the  sides  of  the  throat ;  the 
liver  is  a  thickening  of  the  same  membrane  from  which  the  atom- 
Acb  is  formed,  while  the  reproductive  glands  "arise  in  intimate 
connection  with  the  posterior  end  of  the  intestine." 

By  the  time  that  the  heart  has  become  three-chambered,  the 
vertebrte  have  reached  the  root  of  the  tail,  the  eyes  have  be- 
come entirely  enclosed  in  complete  orbits,  and  the  allantoia  b^ins 
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to  grofr.  Soon  after,  the  embryo  turns  upon  its  axis,  and  alivays 
resta  on  ita  left  side.  The  nostrils  may  now  be  recognized  as  two 
simple  indentations  at  the  end  of  the  head,  and  at  first  are  not  in 
communication  with  the  mouth,  but  soon  a  shallow  fuiTow  leads 
to  it. 

The  shield  begins  to  develop  by  a  budding  out  laterally  of  the 
mnsculo-cutaneous  layer  along  the  sides  of  tho  body,  and  the 
growth  of  narrow  libs  extending  to  the  edge  of  the  shield.  "The 
feet,  or  rather  paddles,  of  the  lower  forms  of  turtles,  the  Chelon- 
iotdie,  do  not  remain  in  a  partially  undeveloped  state,  as  might  be 
expected  firom  what  is  observed  among  other  vertebrat«s,  but  un- 
dergo what  may  be  called  an  excess  of  development ;  the  bones 
of  the  toes  becoming  very  much  elongated,  and  tho  web — which 
remains  soft  among  some  turtles  with  moderately  elongated  toes, 
—  is  hardened  by  the  development  of  densely  packed  scales,  so 
that  the  whole  foot  is  almost  as  rigid  as  tlie  blade  of  an  oar.  At 
this  time  the  embrj'o  of  Clielgdra  set-pentina  snaps  at  everything 
which  touches  it. 

Of  the  development  of  the  Sanrians,  or  lizards,  we  have  no  com- 
plete account.  The  advancc-d  embryo  of  tlie  lizard,  as  figured  by 
Owen  (443),  is  like  that  of  the  tni-tle  without  its  shell. 

As  regai-ds  the  development  of  snakes,  Owen, (deriving  his  in- 
formation from  Rathke's  woik,  tells  us  that  in  the  oviparous 
snakes  {Natrix  lorquata)  the  embryo  partially  develops  before  the 
egg  is  laid,  while  the  young  hatches  in  twp  months  after  the  egg  is 
deposited.  By  this  time  the  amnion  is  perfected,  "the  head  is 
distinct,  and  shows  the  eye-ball  and  ear-sac;  also  the  maxillary 
and  mandibular  processes.  The  allantois  is  about  as  large  as  the 
bead."  The  long  trunk  of  the  serpent  grows  in  a.  series  of  de- 
creasing spirals,  and  when  five  or  sis  are  formed,  the  rudiment  of 
the  liver  and  the  primordial  kidneys  are  discernible."  At  the 
latter  third  of  embryonic  life  the  right  lung  appears  as  a  mere 
appendage  to  the  beginning  of  the  lell. 

A  summary  of  the  changes  in  the  egg  undergone  by  the  reptiles 
Is  as  follows: 

1.  Segmentation  partial,  possibly  total  (morula?). 

2.  The  embryo  develops  much  as  in  the  bony  fishes  until  the 
embi-yonal  membranes  appear. 

3.  Formation  of  an  amnion. 

4.  After  the  alimentary  canal  is  sketched  out,  tho  allantois  buds 
out  from  it. 
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5.  The  shield  of  Ibe  turtle  develops  and  the  reptitian  featorea 
are  oBsumed.  , 

6.  The  embryo  batcbea  in  the  form  of  the  adutt,  there  being  no 
metamorpboste. 
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Development  of  Bird*.  So  much  alike  are  all  the  living  species 
of  birds  that  the  embrj'ology  of  a  single  kind  is  in  all  probability 
a  type  of  that  of  tbc  others.  The  developmeot  of  tbe  domestic 
fowl  has  been  studied  in  more  detail  than  any  other  vertebrate, 
since  it  is  easy  to  batch  the  eggs  artificiully,  and  fVom  their  large 
size  tliey  can  be  examined  more  readily  than  tbe  eggs  of  fishes. 
Our  account  of  the  embryology  of  birds  will  be  taken  from  tbe 
admirable  account  by  Foster  and  Halfour  in  their  "  Elements  of 
Embi-yology,"  and  we  shall  freely  use  their  work,  often  quoting 
them,  word  for  word,  where  it  is  not  possible  to  farther  condense 
their  language. 

The  eggs  of  the  hen  are  fertilized  in  the  upper  extremity  of  the 
oviduct,  whether  before  or  after  the  "  white"  of  the  egg  is  depos- 
ited is  unknown,  but  at  any  rate  before  tbe  shell  is  deposited 
oronnd  the  "  nbite." 

First  day.  As  tbe  first  result  of  impregnation  tbe  germinal 
vesicle  disappears,  probably  being,  judging  from  the  analogy  of 
tbe  bony  fii^bes,  boddy  ejected  fi-om  the  germinal  dislt.  Then  be- 
gins the  process  of  segmentation  of  the  yolk,  which  goes  on  at/ 
about  tlic  time  the  shell  is  formed.  Segmentation  is  partial,  being 
restricted  to  the  germinal  disk  of  the  ovarian  e^ ;  the  result  is 
the  formation  of  the  blastodermic  disk,  which  is  the  beginning  of 
the  embryo,  resting  on  the  upper  surface  of  the  yolk  and  appear- 
ing as  a  pale  round  spot  seen  in  the  fresliiy  laid  egg.  This  bias* 
toderm  at  first  consists  of  two  layers  of  cells,  the  upper  made  up 
of  nucleated  cells,  and  tbe  lower  of  irregular  rounded  masses 
called  "  formative  cells." 

Now  begins  tbe  marking  out  of  tbe  embryo,  which  develops  in 
the  "area  peUucida"  a  transparent  rim  (encompassed  by  the 
"  area  opaca  ")  surrounding  tbe  blastoderm.  The  first  step  is  the 
origin  of  an  inner  germ-layer,  tbe  two  others  having  previously 
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arisen,  so  that  we  now  have  the  three  germ-tayera  found  tn  all 
Tertebrat«8  and  in  some  invertebrates.  From  the  outer  layer 
(epiblast)  arises  the  tegnment  and  walls  of  the  body,  with  the 
nervous  cord ;  while  from  the  second  (mesoblaat)  are  formed 
the  heart  and  the  vascular  system  or  blood-vessels,  and  the  stom- 
ach and  intestines.  The  third  and  Innermost  layer  Is  called 
the  "  hypoblast."  By  the  sixth  or  eighth  hour  these  three  mem- 
branea  become  definitely  established.  The  middle  layer  now 
thickens  and  thns  causes  the  appearance  known  as  the  "  primitive 
atreoh,"  along  the  middle  of  which  runs  the  depression  known  as 
the  "  primitive  groove."  In  tvoat  of  the  primitive  groove  appears 
the  "  medullary  groove,"  and  below  it  the  notochord  or  "  chorda 
doraalii"  originates  from  the  cells  of  the  middle  layer.  This 
notochord  (Fig.  304,  c/i)  lies  directly  beneath  the  medullary  tube 

Fig,  Ml. 


Boatlon  of  an  Embryo  Oea, 
{mr)  and  between  the  outer  and  third  germ-layer  in  the  form  of  a 
flattened  circular  rod.  The  blastoderm  is  now  folded  anteriorly 
like  the  letter  S ;  this  is  called  tlie  "  head-fold,"  and  soon  alter 
the  "tail-fold"  is  formed  in  a  similar  way.  These  two  folds  meet 
in  the  middle  thus  forming  the  body  of  the  embryo. 

Next  the  primitive  groove  and  streak  disappear  as  the  sides  of 
the  medullary  groove  rise  up,  when  they  flnatly  meet,  forming  the 
neural  tube,  or  hollow  in  which  the  nervous  cord  is  formed. 

About  this  period  the  first  pair  of  protovertebrse  make  their 
appearance.  They  arise  from  the  mcsoblast  as  two  cubical  masses 
(Fig.  304',  M  w)  lying  one  on  each  side  of  the  notochord.  Two 
more  paire  appear  behind  the  firet  pair  before  the  first  day,  is 

'Flu,  301;  (M,  [hlrd  or  [nnergcnn-l«)'er<clnnnilrU«!nUlnUor  hj-poliliut);  ch.Ouirda 
ioTtaItt  or  nolocbordj  uw.  prlniitire  Tsrtcbra,  or  pralarertabriB;  Mich,  CBTit;  In  thi 
protOTvrlebrv ;  no,  prImlliTe  aoiln;  uag,  Wolfflnn  dart;  tp,  epilt  In  the  mldilte-Keiin 
layer,  the  beginning  af  the  iitenro-peritoueiil  cfiTit;  (iDeeohlsBt)  Mj  nbich  it  ia  divided 
IntD  two  layers,  the  loner  I n]'er  (((n  Ibo  ipla ncbii epicure  (nr  i!&tTnfnierpliilt|,tbe  upper 
layer(»;>{)  being  the  «amato|i]ciire(haDtp1aU),  the  tno  Ixyen  unite  at  n;i  (KOJIiker*! 
mlUflplntt);  «r,  medullary  tube  (rDckcnuiaik);  A,  ouLer  fienu-lnyer  (bornblatt  or 
epibLut). 


1  by  Google 


650  MODE  or  GBonm  of  thk  lower  vertebrates. 

ended.     "  Ont  of  the  protovertebm  are  Tormed  not  only  the  per- 
manent vertebne,  but  also  the  superficial  dorsal  as  well  as  certain 

Tig.ve. 


Enlj  bUs«  Of  a  Tertebntte  (Fowl]. 
other  mnecles  and  the  spinal  nerves.    The  pair  of  protovertebra 
first  formed  conesponds  not  with  the  Hrst  cervical  vertebra  uf  the 
adult  chick,  but  rather  with  the  third  or  even  fonrth ;  for  tboagh 
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the  majority  of  the  protovertebree  are  formed  regularly  beliind  the 
firat  pair,  two  or  even  three  pair  may  make  their  appe&rance  in 
front  of  it"  (Foster  and  Balfour). 

Fig.  S04  (from  Kolliker)  is  a  cross  section  through  an  embryo 
cbick  of  the  second  day  magniOed  90-100  times,  showing  the  rela- 
tions of  the  medullary  tube,  choi-da  dorsaiia  and  p rotor ertebne. 

Meanwhile  the  middle  layer  has  split  into  two  layers ;  the  upper 
(or  outer)  leaf  iscalled  the  "  somatopleurc,"  ao-ealled  from  its 
giving  rise  to  the  body  walls,  while  the  lower  (or  inner)  leaf  ia 
called  the  "  splanchnopleure,"  as  it  is  destined  to  form  the  ali- 
meotary  canal,  and  the  liver  and  Other  glands  originating  from  the 
digestive  cavity. 

The  amnion  next  arises  iVom  certain  folds  of  the  somatoplenre. 
As  the  embryo  thickens  and  sinks  into  the  yolk  two  folds  grow 
out  of  the  head  and  tail  end  respectively  (Fig.  305,  2,  ks  and  ss). 
These  finally  meet  and  coalesce  on  the  fourth  day  over  the  back 
of  the  embryo,  forming  the  amniotic  cavity  (Fig.  305,  3,  aJi)  in 
which  the  embryo  lies.  The  fluid  which  fills  this  cavity  is  called 
the  amniotic  fiuid. 

The  allantois  arises  as  an  appendage  of  the  alimentary  canal, 
budding  out  at  the  hinder  end  of  the  embryo.  It  finally  grows 
(aa  in  Fig.  305,  4,  al)  so  large  as  to  curve  over  the  embryo,  serv- 
ing as  a  foetal  respiratory  organ.' 

Second  Day.  By  the  time  the  embryo  is  thirty  hours  old  the 
outlines  are  bolder,  more  distinct  and  the  tissues  firmer,  so  that 


>  Fig.  JOIt.    Tive  Kthemiitlc  tgnrea  (tioirlng  llie  deTclopmeTit  or  Ihe  TceMl  ef 
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Egg  wllh  Uio  Till  of  Uie  fteroni  menibmne  (j:;:  the  ntlnnt 

moiiUi  luid  anni  opening.    S.  Egg  in  which  the  Tisciiiar  layer 
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rlon  (rA).    Yolk  ine  mnch  eniBtler,  about  lo  ba  ilrawn  Into  Ihe 
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Dion;  nj,  ahsaihorihe  amnion  fur  tha  nsTel  airing;  a.  Ihe  Ilrtt  beginning  of  [he  embryo 
■rising  froni  a  thickening  of  the  outer  layer  of  Uio  blattoderm  a';  «,  thickening  lorm. 
Inglhegerinln  Lhe  mlildlo  layer  of  the  blaetodemi  rn'}.  irhicli  at  Ilrel  only  readied  u 
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Inner  layer  of  tha  blaatoderm  (ofteraarda  tbe  eiiithelium  of  tlio  yolk'iac;  i'A,  oailty  ot 
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the  whole  blastoderm  can  be  removed  from  the  egg  with  much 
greater  ease  than  before.  The  head-fold  has  now  become  more 
prominent  than  before.  The  neire-tube,  at  first  of  aniform  thick- 
ness dilatca  anteriorly  forming  the  first  cerebral  vesicle,  and  the 
second  and  third  cerebral  vesicles  SDCceesively  form,  the  proto- 
vertcbrse  inireose  rapidly,  and  soon  the  embryonic  chick  preseots 
the  appearance  of  the  embryo  rabbit  of  nearly  the  same  age. 

The  ntinientary  canal  commences  as  a  cu^  lie  sac,  closed  in  IVont 
but  widely  open  behind,  situated  below  the  anterior  end  of  the 
medutUry  tube.  The  heart  originates  also  in  the  head-fold  at 
about  the  lime  tbe  protovertebrie  are  formed,  and  the  nidimeot  ia 
situated  below  the  fore  gnt  or  rudiment  of  tbe  alimentary  canal; 
by  the  end  of  the  first  half  of  the  aecond  day  it  is  flask-shaped, 
with  a  slight  bend  to  tbe  right.  "  Soon  after  its  formation  the 
heart  begins  to  beat,  its  at  first  slow  and  rare  pulsations  beginning 
at  the  venous  and  passing  on  to  the  arterial  end."  Its  movemenU 
begin  before  the  cells  of  which  it  is  composed  are  diflbrentiated 
into  muscle  or  nerve-cells.  To  provide  channels  for  the  fiuid 
pressed  out  by  the  contractions  of  tbe  heart,  tbe  heart  divides  into 
the  two  primitive  aortie,  and  connects  with  other  embryonic  tem- 
porary arteries  and  veins.  Meanwhile  in  the  vascular  area  and 
area  pellucida,  the  arteries,  capillaries  and  veins  rapidly  develop, 
and  blood  disks  arise  as  amceba-like  cells  separating  from  the  adja- 
cent cell-mass  of  the  mesoblast  (middle  germ-layer),  while  tbe 
vessels  are  contemporaneously  forming ;  tbe  red  blood  corpusclea 
not  being  true  cells,  but  nuclei.  Tbe  firat  half  of  the  second  day 
cnda  with  the  rise  of  the  nidiment  of  the  Wolffian  duct.  "  It  Is 
important  to  remember  that  the  cmbrj'o  of  which  we  are  now 
speaking  is  simply  a  part  of  tbe  whole  germinal  membrane,  which 
is  gradually  spreading  over  the  surface  of  the  yolk.  It  is  impor- 
tant also  to  bear  in  mind  that  all  that  part  of  the  embr>'o  which  Is 
in  front  of  the  most  anterior  protovertcbrse  corresponds  to  the 
fbture  head,  and  the  rest  to  the  neck,  body  and  tail.    At  this 

the  blaftodeiin,  which  arunrirda  bicomesdi.  Iho  ciitI  7  of  the^olk-sac;  iMusaia  way 
of  tha  folk;  ol,  ■llaaloii ;  i.tmbryo;  r,  aiiglnat  ■|>aca  iMtn-ceo  ihs  ainnlan  and  rl»- 
Hon,  filled  vtlUmlUnmlnansllnld;  vl,  anterior  bodfirall  In  tha  regun  of  the  tMartj  U, 
oavitf  or  (he  heart  without  Uie  heart  itself. 

la  Figi,  S  nnd  3,  Iha  amnion  la  Tor  the  aaks  of  cisatnois  repreasnted  as  iitaaWd  tea 
fU  arniffroin  tbe  embrjo;  »a  alao  ttio  caTllr  of  the  lieart  ladnurn  toOKmallani)  (he 
embryo  too  Iflr^,alDce  except  In  Fig. It,  they  are  onlydniwndiatniininntiaBllf.  Tbese 
and  Fig.  301,  IVom  Killliker'a  EutwickelungtgeBChlcbte  del  Utmacben  Bnd  der  boberca 
Thleie. 


Digit  zed  by  Google 


HODE  OF  OBOirTH   Or  THK  LOWER  TEBTEBRATK9.  653 

period  the  head  occupiea  nearly  a  third  of  tiie  whole  length  of  the 
embryo"  (Foster  and  Balfoui). 

In  the  second  half  of  the  second  day,  among  the  moat  important 
changes  ore  the  appearance  of  the  second  and  third  cerebral  vesi- 
cles, the  optic  vesicles,  nlitle  the  "  first  rudiment  of  the  ear  is 
formed  as  an  involution  of  the  epiblaat  on  the  side  of  the  hind 
brain  or  third  cerebral  vesicle." 

Third  day.  This  da;  is  one  of  the  most  erentfiil,  as  the  rudi- 
ments of  80  many  important  organs  now  first  appear.  First,  the 
embryo,  now  almost  completely  enveloped  by  the  amnion,  turns 
around  so  as  to  lie  on  its  left  side.  The  heart,  originally  formed 
under  where  the  brain  is  destined  to  lie,  moves  backward  into  llie 
trunk,  and  by  this  time  (the  third  day)  the  neck  has  been  formed, 
in  which  appears  the  four  branchial  fissures,  the  most  anterior 
being  formed  first.  It  is  these  temporary  fissures  which  corres- 
pond to  the  branchial  fissures  of  Amphioxus.  "  On  account  of 
this  resemblance — in  fact  by  some  assumed  as  an  identity  both  in 
form  and  function — the  fissures  have  been  called  by  embryologists 
the  branchiiil  Jisaures  (compare  Fig.  288)  and  the  vessels  [passing 
between  them]  the  branchial  aortie,  the  former  corres]>onding  with 
the  passages  between  the  gills  of  fishes,  and  the  latter  with  the 
vessels  which  supply  the  gills  with  blood  "  (Clark's  Mind  in  Na- 
tore,  p.  Sll). 

In  fact  the  embryo  bird  in  some  respects  is  now  as  far  advanced 
in  organization  as  the  Lancelet,  and  may  be  rudely  compared  wilb 
that  animal,  though  the  iAcipicut  neck,  head  and  brain  are  features 
which  the  Lancelet  lacks. 

The  eye  commences  as  a  lateral  outgrowth  of  the  fore  brain, 
in  the  form  of  a  stalked  vesicle  subsequently  converted  into  the 
optic  nerve,  while  the  lena  is  formed  by  an  involution  of  the  skin 
of  the  body  (outer  germ-layer)  oier  the  front  end  of  the  optic 
vesicle.  The  ear  is  also  at  first  simply  an  involution  of  the  outer 
germ-layer  (epiblast)  forming  a  pit,  or  "  otic  vesicle,"  which  is 
destined  to  form  the  internal  ear,  containing  the  bones  and  other 
parts  of  the  inner  ear.  The  nose  begins  as  two  shallow  pits 
formed  by  the  sinking  in  of  the  outer  germ-layer.  Each  of  these 
pita  is  situated  next  to  the  olfactory  vesicles  (afterwards  nerves), 
but  at  first  there  is  no  connection  between  the  pits  and  the  nerves 
as  between  the  pita  and  the  moutb,  which  is  In  fact  not  yet  formed, 
since  it  arises  afterwards  as  an  extension  inward  of  the  cleft  be- 
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tween  tba  first  brancbinl  folds  and  its  branch,  as  the  j&ws  or  max- 
illie  ni-ise  fVom  the  first  fold,  the  upper  Jaws  being  two  branches  of 
the  fold,  tbo  fold  itself  being  the  ander  jaw,  while  a  lozenge- 
shaped  cavity  between  the  fold  and  its  branches  becomes  the 
mouth. 

Ucanwhile,  for  all  the  changes  in  the  different  organs  are  going 
on  contemporaneously,  the  vesicles  or  lateral  expansions  of  the 
nerve-tube  appear,  the  vesicles  of  the  cerebral  hemispheres  devel- 
oping, as  well  as  the  separation  of  the  hind-brain  into  the  eerebrel- 
lum  and  medulla  oblongata.  The  digestive  cavity  is  during  the  third 
day  also,  differentiated  into  the  fore-gut  and  hind-gut,  the  former 
farther  subdividing  into  the  (esophagus,  stomach  and  duodenum, 
and  the  hind-gut  into  the  large  intestine  and  cloaca.  The  lunga 
arise  as  two  pocket-like  appendages  of  the  alimentary  canal  im- 
mediately in  front  of  the  stomach;  while  the  liver  is  originally 
two  diverticula,  and  the  pancreas  a  single  offshoot  IVom  the  duo- 
denum. 

Fourth  day.  With  a  decided  increase  in  size  by  this  day,  the 
amnion  becomes  more  distinct,  and  the  allantois  Is  visible.  The 
wings  and  legs  now  appear  as  flattened  conical  buds  arising  (Vom 
the  "Wolffian  ridge,"  a  low  ridge  running  fi-om  tlie  neck  to  the 
tail,  those  forming  the  wings  being  scarcely  distinguishable  from 
the  rudimentary  l^s. 

The  olfactorj'  grooves  appear  at  this  time  and  the  partition 
heretofore  existing  between  the  mouth  and  throat  is  absorbed  and 
disappears. 

The  protovertebriE  have,  by  this  time,  increased  in  number  from 
thirty  to  forty.  The  upper  portion  (muscle-plate)  having  previ- 
ously separated  to  form  the  muscles  inserted  in  the  skeleton  (epi- 
sketal  muscles  of  Huxley),  has  left  the  remainder  of  each  proto- 
vertebra  as  a  somewhat  triangular  mass,  the  upper  angle  of  which 
grows  up  and  meets  its  fellow  in  the  median  line  above,  thas 
enclosing  the  nerve-canal.  On  the  lower  side  each  protovertebra 
sends  out  a  similar  growth  enclosing  the  notochord.  "  While  the 
inner  portion  of  each  protovertebra  is  thus  extending  inwards 
around  both  notocliord  and  neural  canal,  the  remaining  outer  por- 
tion is  undergoing  a  remarkable  change.  It  becomes  divided  into 
an' anterior  or  prseaxial,  and  a  posterior  or  postaxial  s^ment. 
The  anterior,  which  Is  the  larger  and  more  transparent  of  the  two, 
is  the  rudiment  of  the  spinal  ganglion  and  nerve,  while  the  pos- 
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terlor,  which  remains  more  particularly  connected  with  the  exteu- 
siona  round  the  nearal  canal  and  notochord,  goes  to  form  part  of 
the  permanent  vertebra.  In  this  way  each  protovertebra,  liaving 
given  rise  to  a  muscle -pi  ate,  is  farther  subdivided  into  a  ganglionic 
rudiment,  and  into  a  mass  which  we  may  spealc  of  as  a  'primary' 
vertebra,  consisting  as  it  docs  'of  a  body  or  mass  investing  the 
notochord,  from  wliich  springs  an  arch  covering  in  tlie  neural 
canal."  (Foster  and  Balfour.)  The  conversion  of  the  primary  ver- 
tebne  or  membranous  vertebral  column  into  the  permanent  verte- 
brte  is  "  complicatetl  by  a  remarkable  new  or  secondary  segmenta- 
tion of  the  whole  vertebral  column,"  so  that  "  each  permanent 
vertebra  is  formed  out  of  portions  of  two  consecutive  protoverte- 
bne.  Thus,  for  instance,  the  tenth  permanent  vertebra  is  formed 
out  of  the  hind  portion  of  the  tenth  protovertebra,  and  the  front 
portion  of  the  eleventh  protovertebra,  while  its  arch,  now  attached 
to  its  front  part,  was  attached  to  the  hind  part  of  the  tenth  proto- 
vertebra."    (Foster  and  Balfour). 

By  the  sixth  day  the  notochord  begins  to  diminish  and  disap- 
pear by  the  time  the  bird  is  batched,  while  by  the  twelfth  day  the 
ossification  of  the  bodies  of  the  vertebrte  commences,  the  pracess 
beginning  in  the  second  or  third  cervical,  and  thence  extending 
backwards.  The  ribs  begin  as  a  downward  growth  from  the  ex- 
terior of  the  vertebra,  at  first  separate  from  the  bodies  of  the 
vertebra. 

Between  the  eightieth  and  one  hundredth  hour  of  incubation 
the  permanent  kidneys  arise,  and  previous  to  this  the  sexual 
glands  have  arisen  out  of  the  middle  germ-layer,  from  the  germinal 
epithelium  lying  at  the  upper  end  of  the  pleuroperito'neal  cavity. 
In  this  epithelium  may  be  seen  certain  large  cells,  the  primordial 
ova,  which  are  at  first  seen  in  male  oa  well  as  female  embryos,  so 
that  in  early  staged  It  is  impossible  to  distinguish  tlie  sexes.  Be- 
tween the  eightieth  and  one  hundredth  hour,  liovrevcr,  the  pri- 
mordial ova  disappear  in  those  embryos  destined  to  be  males, 
while  they  enlarge  and  multiply  in  the  female.  "The  large  nu- 
cleus of  the  primordial  ovum  becomes  the  germinal  vesicle,  while 
the  ovum  itself  remains  as  the  true  "  ovum."  The  testes  begin 
to  arise  on  the  sixth  day. 

Fifth  day.  This  period  is  signalized  by  the  fuither  growth  of 
the  allantois,  and  by  the  appearance  of  tlie  knee  and  elbow,  and  of 
the  cartilages  which  precede  the  formation  of  the  bones  of  the 
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digita  and  limba :  as  well  as  the  formalioD  of  the  primitive  stmll, 
with  the  development  of  the  parts  of  the  face,  and  the  formation 
of  the  nnus. 

The  cranium,  from  the  reacarches  of  Rathtcc,  Parker  and  others, 
is  formed  from  the  middle  germ-layer,  and  in  the  fourth  day  is 
simply  membranous ;  after  that  time  the  tissue  comiiosing  it  be- 
comes cartilage.  After  the  fourth  day  the  primitive  skidl  consists 
of  two  portions,  i.e.,  a  sheet  of  cartilage  ensheatbing  the  noto- 
chord  firom  its  anterior  end  to  the  first  vertebra.  "  This  sheet  of 
cartilage  forma  an  vnsegmented  continuation  of  the  vertebral  bod- 
ies. It  is  to  he  considered  as  the  most  aoterior  portion  of  the 
axial  skeleton,  in  which  the  segmentation  has  become  obliterated ; 
and  as  such  is  equivalent  not  to  one,  but  to  a.  (hitherto  not  cer- 
tainly determined)  number  of  vertebrre."  (Foster  and  Balfour. 
For  the  farther  changes  in  the  development  of  tlie  skull  the  reader 
is  referred  to  Parker's  memoir  on  the  Development  of  the  Skull 
of  the  Common  Fowl,  or  the  excellent,  illustrated  abstract  in 
Foster  and  Balfour's  "Elements.") 

Not  until  the  sixth  day  are  distinct  bird-oliaracters  developed. 
Hitherto  it  would  be  almost  impossible  to  distinguish  the  embrj'O 
fVom  a  reptile  or  mammal.  During  the  sixth  and  seventh  day  the 
wing  and  foot  assume  a  bird  form,  the  crop  and  intestinal  cceca 
make  their  appearance,  "tiie  stomach  takes  the  form  of  a  gizzard, 
and  the  noae  begins  to  develop  into  a  beak,  while  the  incipient 
bones  of  the  skull  arrange  themselves  after  the  avian  type.  .  .  . 
From  the  eleventh  day  onwards  the  embryo  successively  puts  on 
characters  which  are  not  only  avian,  but  even  distinctive  of  the 
genus,  species  and  variety."  By  the  ninth  or  tenth  day  the 
feathers  originat«  in  sacs  in  tJie  skin,  these  sacs  by  the  eleventh 
day  appearing  to  tlie  naked  eye  as  feathers,  the  sues  however  re- 
maining dosed  OS  late  as  the  nineteenth  day,  though  many  are  an 
Inch  in  length. 

The  nails  and  scales  begin  to  appear  on  the  thirteenth  day. 
"  By  the  thirteentli  day  the  cartilaginoua  skeleton  is  completed, 
and  the  various  mnscles  of  the  body  can  be  made  out  with  toler- 
able clearness.  Ossification  begins,  according  to  Von  Baer,  on  the 
eighth  or  ninth  day  by  small  deposits  in  the  tibia,  in  the  meta- 
carpal bones  of  the  hind-limb,  and  in  the  scapula.  On  the  eleventh 
or  twelfth  day  a  multitude  of  points  of  ossification  make  their  ap- 
pearance in  the  limbs,  in  the  scapular  and  pelvic  arches,  in  the 
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ribs,  in  the  bodies  of  the  cervical  and  doFsal  vertebne,  and  in  the 
bonea  of  the  bead,  the  centres  of  ossification  of  the  vertebral 
archcB  not  being  found  till  the  thirteenth  day." 

While  tlie  blood  Is  at  first  aerated  by  the  allantois,  and  there  is 
a  partial  doable  circulation  of  the  blood,  as  soon  aa  respiration 
begins  a  completely  double  circulation  ie  formed. 

After  the  sixth  day  muscular  movements  of  the  embryo  probar 
bly  begin,  but  they  are  alight  until  the  fourteenth  day,  when  the 
embryo  chick  changes  its  position,  lying  lengthways  in  the  egg, 
with  its  beak  tonchiugthe  chorion  and  shell  membrane,  where  they 
form  the  inner  wall  of  the  rapidly  increasing  air  chamber  at  the 
broad  end.  On  the  twentieth  day  or  thereabouts,  ttie  beak  is 
thmat  through  these  membranes,  and  the  bird  begins  to  breathe 
the  air  contained  in  the  chamber.  Therenpon  the  pulmonary  cir- 
culation becomes  fLinctionally  active,  and  at  the  same  time  blood 
ceases  to  flow  through  the  umbilical  arteries.  The  allantois  shriv- 
els up,  the  nmbtticuB  becomes  completely  closed,  aod  the  chick 
piercing  the  shell  at  the  brood  end  of  the  egg  with  repeated  blows 
of  its  beak,  casts  off  the  dried  remains  of  allantois,  amnion  and 
chorion,  and  steps  out  into  the  world."     (Foster  and  Balfour). 

A  brief  summary  of  the  changes  nndei^one  by  the  developing 
chick  will  be  eeeu  to  be  nearly  identical  with  that  of  reptiles : 

1.  Partial  segmentation  of  the  yolk. 

2.  The  embryo  develops  much  as  in  the  booy  flahea  until  the 
embryonal  membranea  appear. 

3.  Formation  of  an  amnion. 

4.  After  the  alimentary  canal  is  sketched  out,  the  allantois  buds 
out  fVom  it. 

5.  The  avian  features  appear  fixim  the  sixth  to  the  tenth  day. 

6.  The  embryo  leavea  the  egg  in  the  form  of  the  adult,  and  like 
the  reptile,  is  at  once  active,  feeding  itself. 
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PLAMTS  THAT  EAT  ANIMALS.' 

BT  MRS.    HABT  TEEAT. 

The  Bladdenvort  is  a  comnioii  plant,  growing  in  ehallow  ponda 
and  swamps;    Dr.  Gray  in  hfa  "Manual  of  ttic  Botany  of  tUe 
riB.ioe.       United  States,"  dcscribea  twelve  apecies  found  within 
tliie  range,  and  almost  every  muddy  pond  contains 
one  or  more  of  them.    Some  grow  wholly  or  nearly 
out  of  water ;  but  the  species  which  I  am  about  to 
deacritie  ore  immersed,  with  finely  dissected  leaves 
on  long  stems  floating  in  the  water.    Scattered  among 
the  leaves,  or  along  the  stems  wLieh  are  destitute  of 
leaveS)  are  numerous  little  bladders,  the  use  of  which 
we  had  supposed  was  to  Boat  the  plant  at  the  time  of 
flowering.    Tlie  flowering  stems  of  most  of  the  spe- 
cies are  smooth  and  free  from  leaves  or  bladders,  and 
shoot  up  straight  fVom  the  water  to  a  higlit  of  from 
three  to  twelve  inches,  bearing  at  the  top  from  one  to 
ten  curiously- fashioned  flowers  of  a  yellow  or  purple 
color.     It  has  always  been  taken  for  granted  that 
■*■  forti*™  <"  tliese  little  bladders  were  made  to  float  the  plant, 
Bhowing   although  I  had  noticed  that  the  stems  moat  heavily 
Natural  iiiei   Inden  with  bladders  sank  the  lowest  in  the  water. 
About  a  year  ago  (in  Dec.  1873),  a  young  man,  now  at  Cornell 
University,  and  myself,  on  placing  some  of  the  bladders  under  the 
microscope,  noticed  animalcules — dead  entomostraca,  etc.,  appar- 
ently imprisoned  therein.     But  our  attention  was  not  sufficiently 

>  TM>  reprint  with  Mme  alterations  from  the  ■■  New  York  Tribune,"  haa  been  delared 
antil  the  publlcaUon  or  Mr.  Darwin'i  lut  book  gliraa  fraah  cause  toi  Its  appearuce. 
We  are  Indebledtotha  '■  Tribune"  for  the  use  of  Ibe  UlDstratloaa. 
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aronsed  to  follow  up  the  subject  very  closely ;  we  laughingly  called 
it  "our  new  carnivorous  plant."  But  as  the  bladders  always 
Beemed  to  be  open,  •the  Bigniflcance  of  the  fact  of  the  imprisoued 
animal  was  not  very  apparent.  We  thought  it  conld  hardly  be  for 
the  purpose  of  feeding  the  plant,  but  a  kind  of  wanton  cruelty. 
Still,  my  cariosity  was  aronsed.  I  soon  found  larger  animals  in 
the  bladders  —  dead  larvae  of  some  aquatic  insect  —  large  enough 

Fig.  KM. 


Tho  Blnddor  of  Blodrterwort. 

nel-Uketrap;  e.  point  of  alWt „ 

point.      Tliia   llguis   li  migDllled   wlLh   ft  low 

to  be  seen  distinctly  with  the  naked  eye.  But  I  was  not  aroused 
to  earnest  work  until  I  watched  the  movements  of  an  Imprisoned 
living  larva,  and  saw  its  struggles  and  final  death.  This  was  in 
October,  1874.  I  now  visited  the  ponds  and  procured  abundant 
material. 

The  plant  that  I  experimented  with  mostly  was  the  one  known 
to  botanists  as  Utricuiaria  dandeatina. 
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My  next  work  was  to  see  what  prevented  the  escape  of  the 
animal  fVom  the  bladder,  and  to  this  end  I  directed  all  my  atten- 
tion for  several  daja.  The  animal  that  I  found  most  commonly 
entrapped  was  a  Chironomaa  larva,  about  the  length  of  the  mos- 
quito larva,  bnt  more  slender  and  of  lighter  color.  I  have  fre- 
quently trapped  these  snake-like  larvn  and  seen  them  enter  the 
bladders.  They  seem  to  be  wholly  vegetable  feeders,  and  specially 
to  have  a  liking  for  Ibe  long  hairs  at  the  entrance  of  the  bladders. 
When  a  larva  is  feeding  near  the  entrance  it  is  pretty  certain  to 
run  its  head  into  the  net,  whence  there  is  no  retreat.  A  large 
larva  is  sometimes  three  or  four  hours  in  being  swallowed,  the 
process  bringing  to  mind  what  I  have  witnessed  when  a  small 
snake  makes  a  large  ftog  its  victim. 

I  worked  with  this  larva  for  several  days,  determined,  if  possible, 
to  see  him  walk  into  the  trap. 

I  put  growing  stems  of  the  plant  in  a  smalt  dish  of  water  with 
several  larva:,  and  set  it  aside.  In  a  few  hours  thereafter  I  would 
find  the  living  larva  imprisoned.  This  served  for  another  purpc»e, 
but  not  for  the  object  I  was  aiming  at.  Forced  to  give  up  this 
plan  of  seeing  the  lar^'se  enter  the  bladder,  I  now  directed  my 
attention  to'the  smaller  ones — animalcules  proper, — ,1  placed  the 
bladders  in  water  inhabited  by  numerous  tiny  creatures,  and  soon 
had  the  satisfaction  of  seeing  the  modaa  operandi  by  which  the 
victim  was  caught. 

Tbe  entrance  into  the  bladder  has  the  appearance  of  a  tunnel- 
net,  always  open  at  the  large  end,  but  closed  at  the  other  extrem- 
ity. I  find  that  the  net  is  simply  a  valve  turned  in  from  the  mouth 
of  the  bladder,  with  the  outer  edge  surrounded  with  a  dense  mass 
of  hairs,  which  impels  the  larva  forward  and  prevents  the  possi- 
bility of  retreat.  Tbe  little  animals  seemed  to  be  attracted  into 
this  inviting  retreat.  They  would  sometimes  dally  about  the  open 
entrance  for  a  short  time,  but  would  sooner  or  later  venture  fn, 
and  easily  open  or  push  apart  the  closed  entrance  at  the  other 
extremity.  As  soon  as  the  animal  was  fairly  in,  the  forced 
entrance  closed,  making  it  a  secure  prisoner. 

Entomostraca  too  were  often  captured  —  Daphnia,  Cydopa  and 
Cypris.  These  little  animals  are  Just  visible  to  the  naked  eye,  but 
nnder  the  microscope  are  beautiful  and  interesting  objects.  The 
lively  little  Cyprls  is  encased  in  a  bivalve  shell,  which  it  opens  at 
pleasure,  and  thrusts^ont  its  feet  and  two  pairs  of  antennfe,  with 
tofts  of  feathery-like   filaments.    This-  little  animal  was  quite 
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wary,  but  nevertbelcBs  was  often  caaght.  Coming  to  the  entrance 
or  a  bladder  it  would  sometimes  paase  a  moment  and  then  dash 
away ;  at  other  times  it  would  come  close  up,  and  even  venture 
part  way  into  the  entrance  and  bacli  out  as  if  afraid.  Another, 
more  heedless,  would  open  the  door  and  walk  in ;  but  it  was  no 
sooner  in  than  it  manifested  alarm,  drew  in  its  feet  and  antennee 
and  closed  its  shell.  But  after  its  death  the  shell  unclosed  again, 
displaying  its  feet  and  antcnnse.  I  never  saw  even  the  smallest 
animalcule  escape  after  it  was  once  fairly  inside  the  bladder. 

So  these  points  were  settled  to  my  satisfaction — that  the 
animals  were  entrapped,  and  killed,  and  slowly  macerated.  But 
how  was  I  to  know  that  these  animals  were  made  subservient  to 
the  plantF  If  I  could  only  prove  that  the  contents  of  the  bladders 
were  carried  directly  into  the  circulation,  my  point  was  gained. 
This  now  was  my  sole  work  for  several  days,  to  examine  closely 
the  contents  of  the  bladders.  I  found  the  fluid  contents  to  vary 
considerably,  from  a  dark,  muddy,  to  a  very  light,  transparent 
color.  Hundreds  of  these  bladders,  one  atler  another,  were  put 
to  the  test  under  the  microscope,  and  I  found  that  to  a  greater  or 
less  extent,  I  could  trace  the  same  color  that  I  fqund  in  the 
bladder,  in  the  stem  on  which  the  bladder  grew,  though  the 
observ'ation  was  not  so  clear  and  satisfactory  as  I  could  wish. 
After  more  critical  examination  I  arrived  at  the  conclusion  that 
the  cells  tbemBelves  and  not  their  contents,  cliange  to  a  red  color ; 
the  stems  also  take  on  this  color,  so  as  to  make  it  appear  as  if  a 
red  fluid  was  carried  fiom  the  bladders  into  the  main  etein,  which 
is  not  specifically  the  fact  so  far  as  the  observations  yet  made 
determine ;  though  the  main  point,  that  the  contents  of  the  bladders 
are  carried  into  the  circulation,  does  not  seem  open  to  question. 

The  next  step  was  to  sec  how  many  of  the  bladders  contained 
animals,  and  I  found  almost  every  one  that  was  well  developed 
contained  one  or  more,  or  their  remains,  in  various  stages  of  diges- 
tion. The  larva  of  ChirouomuB  was  the  largest  and  most  constant 
animal  found.  On  some  of  the  stems  that  I  examined,  fully  nine 
out  of  every  ten  of  the  bladders  contained  this  larva  or  its  remains. 
When  first  caught  it  was  fierce,  thrusting  out  its  horns  and  feet 
and  drawing  them  back,  but  otherwise  it  seemed  partly  paralyzed, 
moving  its  body  but  very  little ;  even  small  larvie  of  this  species 
that  bad  plenty  of  room  to  swim  about  were  soon  very  quiet, 
.  although  they  showed  signs  of  life  from  twenty-four  to  thirty-six 
hours  after  tliey  were  imprisoned.    In  about  twelve  hours,  as 
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nearly  aa  I  coald  make  out,  they  lost  the  power  of  drawing  their 
feet  baclc,  and  could  only  move  the  brush-like  appendages.  There 
was  some  variation  with  different  bladOera  as  to  the  time  when 
maceration  or  digestion  began  to  take  place,  bnt  usually,  on  a 
glowing  spray  in  leas  than  two  days  after  a  large  lar\-a  was  cap- 
tared,  the  fluid  contents  of  the  bladders  began  to  assume  a  cloudy 
or  muddy  appearance,  and  oflen  became  so  dense  that  the  outline 
of  the  animal  was  lost  to  view. 

Nothing  yet  in  the  history  of  carnivorous  plants  comes  so  near 
to  the  animal  as  this.  I  was  forced  to  the  conclusion  that  these 
little  bladders  are  in  truth  like  so  many  stomachs,  digesting  and 
assimilating  animal  food.  What  tt  is  that  attracts  this  particular 
larva  into  the  bladders  is  left  for  further  investigation.  But  here 
is  the  fact  that  animals  are  found  there,  and  in  large  numbers, 
and  who  can  deny  that  tlie  plant  feeds  directly  upon  them?  The 
why  and  wherefore  is  no  more  inexplicable  than  many  another  fact 
in  nature.  And  it  only  goes  to  show  that  the  two  great  kingdoms 
of  nature  are  more  intimately  blended  than  we  had  heretofore 
supposed,  and,  with  Dr.  Hooker,  we  may  be  compelled  to  say, 
"our  brother  organisms — plants." 

About  the  1st  of  December,  after  I  had  made  most  of  my 
observations,  I  wrote  to  Dr.  Asa  Gray  and  to  Mr.  Darwin,  both 
on  the  sameday,  telling  them  of  my  discovery.  Dr.  Gray  tben 
infoi-raed  me  that  Mr.  Dnrwin  had  been  engaged  in  the  same  work 
on  Utricularia,  and  also  sent  me  a  note  from  him,  bearing  date 
Aug.  5.  From  this  note  it  would  ap^iear  that  at  that  date  he  had 
not  worked  the  matter  up  as  far  as  I  had  — at  least  had  not  found 
BO  many  imprisoned  animals ;  but  with  his  superior  facilities  he 
may  have  far  outstripped  me. 
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Allen's  Stpdies  in  the  Faciai.  Beoion.^ — Though  these  essays 
are  for  the  most  part  Jottings  from  lectures  delivered  to  dental 
students,  naturalists  will  take  an  interest  in  the  last  chapter  on 
the  "Nomenclature  of  the  Teeth,"  while  the  first  chapter  on  the 
"Region  of  Expression,"  is  an  interesting  one. 
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GAVE-iNnABiTiNO  SpiDKRS. — Natiiralists  are  paying  much  atten- 
tion to  cave  animals,  and  the  modlBcatiou  of  their  organs  due  to 
their  tire  either  in  tvrilight  or  total  darkness.  In  some  the  eyes 
are  entirely  nanting,  while  the  appendages  are  variously  modified 
to  remedy,  as  it  were,  the  loss  of  eyesight.  M.  Simon  of  Paris  has 
lat«Iy  publislicd  in  the  "  Annalcs  of  the  Entomological  Society  of 
France,"  an  interesting  memoir  on  certain  new  spiders  and  allied 
forms  inhabiting  cither  caves  or  subterranean  abodes  in  the  soil  of 
southern  Europe.  Some  of  these  araclinids  live  Rimply  in  porous 
soil,  but  at  great  depths,  and  probably  in  small  galleries.  Such 
species  he  calls  hypogeal  {hyjiogh)  and  they  belong  to  the  same 
genera  as  the  cave-inhnbiting  aiachnids,  and  often  the  species  are 
so  nearly  allied  that  it  would  seem  as  if  the  same  species  might  live 
both  in  caves  and  under  the  soil,  and  he  thinks  certain  troglodyte 
arachnids  may  live  also  in  porous  soil.  Several  cave-inhabiting 
arachnids  want  eyes,  such  arc  Anthrohia,  Iladilvs  and  Stalita,  but 
he  thinks  this  is  a  character  of  minor  importance,  since  it  is  owing 
to  e:£t«.-nal  conditions  slowly  prodnced  after  a  scries  of  genera- 
tions. Thus  M.  Thorell  has  describfd  a  Stalita  Scliiiidtii,  which 
taken  at  the  entrance  of  a  cave,  living  in  twilight,  has  rudimentary 
eyes,  while  tiie  other  species  of  tiie  s.ime  genus  living  in  total 
darkness  has  none.  All  the  ligiit-shunning  arachnids,  both  trog- 
lodyte and  hypogeal,  have  several  features  in  common  which  show 
at  once  i.hcir  kind  of  life.  Their  skin  Is  thin,  colorless,  without 
the  fine  hairs  usually  clothing  the  body  of  other  arachnids,  but 
fiirnisiicd  here  and  there  witli  lung  still'  hairs,  which  doubtless  in- 
crease their  sensitiveness.  Their  limbs  are  slenderer  and  longer 
than  in  their  congeners  living  in  the  liglit.  as  has  been  noticed  by 
American  observers.  Of  this  Sttilita  and  BlTlhms  are  striking 
examples,  as  these  two  arachnids  belong  to  two  groups  repre- 
sented respectively  by  Dyadefa  and  ObUium,  in  wliich  the  limbs 
are  short  and  stubby.  These  long  appendages,  adds  M.  Simon, 
thus  modified,  are  [perfectly  adapted  to  a  life  in  the  dark;  the 
slender,  long  feet,  garnished  with  stiff  hairs,  are  organs  of  a 
delicate  sense  of  touch,  wliieh  make  np  for  the  absence  of  eyes. 
The  large  fingers  (chelicercs)  arc  organs  of  distant  prehension, 
which  enable  the  species  of  the  genus  Cyphophthalviua  (remotely 
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allied  to  the  harvestmen)  to  detect  at  a  distance  prey^  which  they 
are  unable  to  pursue,  irhile  the  neareat  allied  external  form  is  a 
species  of  Trogulus  in  which  the  appendages  of  the  head  are  so 
short,  that  a  slight  advance  of  the  front  suffices  to  cover  them. 
Here  we  see  specific  and  generic  characters  induced  by  differences 
JD  the  conditions  of  life,  thai  are  patent  to  the  most  casual  ob- 
server. Hence  the  most  telling  facts  for  the  theory  that  the  dif- 
ferent forms  of  life  are  induced  by  changes  in  life  and  the  environ- 
ment of  the  plant  or  animal,  are  afforded  by  cave  animals.  Our 
country  abounds  in  such  coses,  and  it  is  hoped  that  naturalists  will 
explore  them  thoroughly,  as  many  novelties  may  be  expected. 

Digestion  in  Insects.  —  M.  Plateau  finds  that  when  the  sali- 
vai^-  glands^of  insects  are  not  diverted  from  their  primitive  func- 
tion to  become  silk  or  poison  glands,  they  secrete  a  nctitral  or 
alkaline  liquid,  possessing  at  least  as  regards  one  pair,  the  prop- 
erty characteristic  of  the  saliva  of  vertebrate  animals  of  rapidly 
transforming  starch  matters  into  soluble  and  assimilable  glycose. 
The  change  is  effected  in  a  posterior  dilatation  of  the  oesophagus. 
At  this  place  results  in  the  carnivorous  insects  a  transformation 
of  albuminous  matters  into  soluble  substances  like  peptone,  and 
in  vegetable -feeding  species  an  abundant  production  of  sugar  out 
of  the  starchy  matter  eaten.  When  digestion  has  taken  place  in 
the  cesopbagus  it  is  submitted  to  an  energetic  pressure  in  the 
gizzard  or  proventricniua  which  is  armed  with  teeth.  It  thus 
seems  that  this  is  not  an  apparatus  for  crushing  the  food,  bnt  for 
expressing  the  liquid  from  the  food  triturated  by  tbe  jaws.  In  the 
stomach,  or  middle  intestine,  as  Plateau  calls  it,  tbe  food  is  again 
submitted  to  the  action  of  an  alkaline  or  neutral  liquid  secreted 
by  local  glands,  present  in  the  Orthopteva,  or  by  a  great  number 
of  small  glandular  cteca  as  in  many  beetles,  or  by  a  simple  lin- 
ing of  epithelial  cells.  This  fluid  has  no  analogy  with  the  gastric 
fluid  of  vertebrate  animals.  Its  function  differs  according  to  the 
group  to  which  the  insect  belongs.  In  tbe  carnivorous  beetles 
it  makes  an  emulsion  of  tbe  greasy  matters ;  in  the  Hydrophilid 
beetles  it  continues  the  conversion  of  starch  into  glycose,  begun 
in  the  cesophagus.  In  the  caterpillars  of  the  butterflies  and  moths 
it  determines  a  production  of  glycose  and  makes  an  emulsion  of 
greasy  matters,  and  in  the  grasshoppers  no  sugar  is  formed  in  the 
intestine,  as  this  material  is  produced  and  absorbed  Jn  the  cesopha- 
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gns  (jabot).  The  intestine  proper  is  only  a  fcec&l  reservoir.  The 
urinary  or  •Malpigbian  tubes  sometimes  secrete  calculi.  No  bile 
has  been  found  in  the  secretions  of  these  tubes.  A  point  of  great 
importance  ia  touched  upon  by  the  author,  namely ;  the  passage 
of  the  chyle  flrom  the  stomach  to  the  blood.  It  is  well  known 
that  there  are  in  Articulates  no  lacteals  as  in  Vertebrates  to  efiect 
this  process.  Plateau  states  that  the  products  of  digestion  pass 
through  the  walls  of  the  digestive  canal  by  an  osmotic  action  and 
directly  mingle  with  the  blood. 

HoRNT  Cbest  on  the  Mandible  of  the  Female  WnrrE  Peli- 
can AS  #ELi.  AS  THB  Male. —  In  all  the  standard  works  on  the 
Birds  of  North  America,  it  is  stated  that  the  homy  crest  or 
"  button  "  on  the  upper  mandible  of  the  white  pelican  (Pelecanus 
erythrorkynchua)  ia  exclusively  a  male  appendage.  I  dissected, 
April  20th,  1875,  an  adult  female  of  this  species  whose  ovaries 
contained  eggs  in  all  stages  of  development.  This  bird  was  in 
full  plumage,  having  the  feathers  of  the  head  and  breast  conspicu- 
ously elongated  and  also  having  a  full-gized  homy  "  button  "  on  the 
upper  mandible. —  F.  H.  Snow,  Laiorence,  Kansas. 

The  Western  Nohfabeil  in  Michigan. — On  the  15th  day  of 
May  last.  Dr.  H.  A.  Atkins  of  Locke,  Ingham  Co.,  Mich.,  shot 
and  sent  me  a  fine  specimen,  male,  of  Cyanospiza  versicolor,  which 
I  have  mounted  and  have  now  in  my  collection.  B^rd,  Brewer, 
and  Ridgway's  "North  American  Birds"  contains  the  following 
note  on  this  species:  "This  beautiful  species  has  only  doubtAiI 
claims  to  a  place  in  our  fauna.  It  is  a  Mexican  species  and  may 
occasionally  cross  into  our  territory.  It  was  met  with  at  Boquillo, 
in  the  Mexican  state  of  New  Leon  by  Lieutenant  Couch.  It  was 
procured  at  Guatemala  by  Dr.  Van  Patten  and  by  Salvin,  and  ia 
given  by  Bonaparte  as  from  Peru.  It  is  also  found  at  Cape  St. 
Lucas,  where  it  is  not  rare,  and  where  it  breeds." 

It  was  shot  in  the  vicinity  of  some  Indigo  birds,  C.  cyanea,  on 
the  first  day  of  their  appearance  in  this  locality. — J.  M.  B.  Sill, 
DetroU,  Mich. 

HIGBOSGOFY. 

A  new  warm  stage  for  the  uicboscope. — Prof.  E.  A.  Schafer 
of  University  College,  London,  finding  the  warm  stages  already 
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in  use,  such  as  Strieker's,  described  by  Kleiu  in  SjanderaoD'a  Hand 
Book,  to  be  clumsy  and  difQcult  to  manage  with  precision,  has 
contrived  an  apparatus  which  Is  moderately  easy  to  prepare  and 
nee,  and  extremely  precise  in  its  results.  It  consists  essentially 
of  three  parts,  the  st^e,  the  hot-water  reservoir,  and  the  gas 
r^ulator. 

The  stage  is  a  hollow  brass-box,  closed  at  every  point  except  an 
inlet  pipe  at  one  end  and  an  outlet  pipe  at  the  other.  Through 
the  centre  of  the  stage  is  an  opening  or  centre  chamber  for  the 
transmission  of  light  through  the  object.  This  chamber  is  closed 
above  and  belom  with  cover-glasses,  upon  the  upper  of  which  the 
object  rests.  It  communicates  with  the  external  air  by  a  hori- 
sontal  tubular  opening  through  wbicit  a  thermometer  may  be  in- 
troduced to  test  temiierature,  or  tubes  for  the  introduction  of 
gases  or  other  reagents,  but  has  no  commnnication  with  the  geu' 
eral  cavity  of  the  stage. 

The  reservoir  consists  of  a  vertica]  braas  cylinder,  containing 
hot  water,  which  is  lieated  by  a  gas  flame  below.  From  the  top  of 
this  reservoir  the  hot  water  posses  with  a  slight  ascent  through  a 
flexible  rnbber  tube  to  one  end  of  the  stage,  through  the  length  of 
the  stage  and  back  by  a  descending  course  through  a  rubber  tube 
to  the  bottom  of  the  reservoir.  This  is  a  closed  circuit  entirely 
filled  with  water,  the  hot  water  rising  on  one  side  and  the  cooled 
water  falling  on  the  other,  precisely  as  the  water  pipes  in  the 
kitchen  stove  or  range  heat  the  copper  boiler  which  supplies  the 
hot  water  pipes  of  our  houses.  The  resenoir  is  made  hollow  for 
the  reception  of  the  gas  regulator. 

The  gas  regulator  is  not  unlike  a  thermometer  with  tlie  top  of 
the  tube  broken  off.  A  steel  tube  with  a  narrow  slit  in  one  side  is 
cemented  tightly  into  the  top  of  the  glass  tube  of  the  regulator, 
and  delivers  the  gas  inside  of  the  glass  tube  and  some  distance 
below  its  upper  end.  The  gloss  tube  has  a  side  opening  atiove  the 
level  of  the  bottom  of  the  steel  tube,  from  which  the  gas  is  carried 
by  a  flexible  tube  to  the  burner  beneath  the  reservoir.  The  regu- 
lator is  filled  with  mercury  M-hich,  when  the  requii'cd  temperature 
has  been  attained,  is  atljusted  so  as  to  just  touch  the  bottom  of 
the  steel  tube,  the  flame  below  the  reservoir  being  only  pi-eserved 
by  the  gas  which  escapes  through  the  elit  in  tbe  steel  tube,  but  the 
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least  decrease  in  temperatnre  allowing  the  mercury  to  fall  and  the 
more  freely  escaping  gas  to  increase  the  flame.  The  adjustment 
of  the  mercury  to  the  exact  height  required  is  accomplished  by  a 
screw  which  works  through  a  steel  collar  on  the  side  of  the  glass 
tube  and  which  by  working  in  or  out  gives  the  requisite  change  of 
capacity  to  the  reservoir.  This  adjusting  screw  is  the  most  diffi- 
cult part  of  the  apparatus  for  construotion  by  an  amateur,  and 
may  be  omitted,  the  adjustment  being  accomplished  by  sliding  the 
Bteel  tube  up  or  down  until  its  lower  end  Jast  touches  the  mercury 
after  the  desired  temperature  has  been  reached,  in  which  case  it, 
of  coarse,  is  not  cemented  into  the  glass  tube  but  made  to  slide 
into  it  through  on  air-tight  packing.  The  proximity  of  the  objec- 
tive probably  reduces  somewhat  the  temperature  of  the  object, 
and  if  great  exactness  is  essential,  an  additional  current  of  hot 
water  may  be  carried  through  a  flexible  tube  which  is  coiled  ai-ound 
the  objective.  The  apparatus  is  described  and  figured  in  the 
"Quarterly  Journal  of  Microscopical  Science." 

Cox's  Tdrktable. —  Miller  Bros,  of  New  York  have  made  an 
improved  form  of  this  excellent  contrivance,  which  is  marked  by 
its  handsome  iron  stand  and  its  careful  adjustment  of  the  ceutiing 
movements.  If  the  real  convenience  of  this  tabic  wore  known 
its  use  would  soon  become  general. 

NOTES. 

Messrs.  Henrt  Holt  &  Co.,  New  York,  will  publish  in  January 
"Life-llistoriesof  Animals,  including  Man,"  by  A.  S.  Packard,  Jr., 
containing  the  papers  which  have  appeared  rlurtng  the  post  year  in 
the  Naturalist,  with  additional  chapters  and  some  changes  and 
additions. 

NOTICE  TO  SUBSCRIBERS. 

As  announced  in  our  last  number,  the  American  2faturali8t  will, 
after  this  Issue,  be  published  by  Messrs.  H.  O.  Houghton  &  Co., 
of  Boston,  Mass.,  the  former  proprietors  having  dissolved  partner- 
ship. It  will  hereafter  be  edited  by  A.  S.  Packard,  Jr.,  with  the 
assistance  of  eminent  men  of  science. 

It  is  hoped  that,  fVom  the  substantial  interest  taken  in  the  con- 
duct of  the  magazine  by  kind  friends,  a  new  lease  of  life  awaits  it. 

Much  more  matter,  equivalent  to  over  fifty  pages,  due  to  the 
increased  size  of  the  page,  will  be  put  in  the  next  volume,  and 
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several  dott  departments  added,  while  the  magazine  will  be  more 
popular  in  character  than  of  late. 

The  January  number,  with  an  attractive  table  of  cootents,  will 
be  sent  out  to  past  subscribers,  and  it  is  earnestly  hoped  that  all 
will  give  tbe  nest  volame  a  trial,  and  induce  others  to  subscribe. 
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